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THE 155tli STREET VIADUCT, NEW YORK CITY, N. Y. 

The part of New York City north of lasth Street and 
west of 9th Avenue is out oflf by its altitude from con- 
venient access, except at one or two points. A good 
grade can be followed to the north from 125th Street, 
and an approach of fair grade can also be found lead- 
ing from the north by way of Kingsbridge. Thus an 
immense tract of one of the most attractive regions of 
the citj- is almost isolated. The ground is largely made 
up of gneiss rock, and already much of it is well built 
up with beautiful residences, surrounded by grounds of 
the suburban type. Even from the Hudson River the 
grades are almost prohibitive as regards heavy loads. 
This portion of thecity is destined always to be the seat 
of elegant residences, and is even now thecenter of very 
active building operations. The high elevation and 
nature of the ground make it a peculiarly healthy and 
attractive spot, and it already feels the need of better 
communication with the rest of the city. The portion 
near 155th Street is termed Washington Heights. 

When the Harlem River improvement shall have 



been carried out, quantities of building material, coal, 
and other goods for this region, now, to agreat extent, 
cut oflf from the rest of thecity, should properly be dis- 
charged upon wharves along the bank of the new Har- 
lem channel. The shore of the Harlem River, as 
shown in the map, near its intersection with 7th and 
8th Avenues, will unquestionably be the location for 
extensive dock and bulkhead work. It represents the 
nearest available point for general distribution to the 
high ground on the west. 

Parallel with 8th Avenue, and lying about 700 feet to 
the westward, is the base of the great ridge, which rises 
steeply from the level ground formerly called Harlem 
Plains. The steep ascent cuts it off from this part of 
the city. To draw a load up the hill a team has to be 
taken a mile or more to the south of the point shown 
on the map before it can begin the ascent, eitlieron St. 
Nicholas Avenue or the Boulevard. From lasth Street 
north to the Harlem River the hill is only practicable 
for light loads. 

Some years ago a wooden foot bridge was erected 



that ran from the 155th Street station of the 8th 
Avenue elevated railroad to the hill. This for some 
yearsbridgedover the low ground, but was eventually 
removed. The city authorities have now taken the 
matter in hand, and are erecting an iron viaduct 
which will supply the want, and which will provide 
a good road of easy grade for horses and pedestrians 
upon the line of 155th Street. We illustrate in our 
present issue some of the principal features of this work, 
which assumes peculiar importance in its connection 
with future operations, such as the Harlem River im- 
provement and the new bridge over the same river at 
7th Avenue. 

The map shows the general features of the ground. 
St. Nicholas Avenue at this point, after a long ascent, 
has nearly reached the crest of the ridge. St. Nicholas 
Place and the Edgecomb Road mark the starting point 
of the viaduct. It runs down 155th Street over the 
tracks of the elevated railroad on 8th Avenue, and 
reaches MeComb's Dam Bridge at 7th Avenue. Here a 
(Continued on page 394.) 




NEW VIADUCT FOE CABBIAGES AND FEDESTBIANS, CONNECTING WASHINGTON HEIGHTS AT 155tb ST. WITH KcCOMB'S DAM BBIDGE. 
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THE WINNEBAGO COVNTT (IOWA) M£TEOaiTE& 

On Friday evening, May 2, 1890, at 6:30 P. M., stand- 
ard Western time, a meteor was observed over a good 
part of tbe State of Iowa, and is described as a bright 
ball of fire, even in the sunlight, moving from west to 
east, leaving' a trail of smoke which was visible for 
some minutes. It was accompanied by a noise likened 
to that of heavy cannonading or thunder ; and many 
people rushed to the doors, thinking it was the rumb- 
ling of an earthquake. Substantiated reports have been 
received from Des Moines, Mason City, Fort Dodge, 
Emmetsburg, Algonia, Ruthven, Britt, and Forest 
City. The noise was also heard at Sioux City. Some 
of these places were at a distance of over a hundred 
miles from the point where the meteor fell. It exploded 
at Leland, about eleven milesnorthwestof Forest City, 
Winnebago County, in the center of the northern part 
of Iowa, latitude 43° 15', longitude 93° 45' west of Green- 
wich, near the Minnesota State line. The fragments 
were scattered over a considerable surface of ground. 
Up to the present time there have been found a 66 
pound mass, a 10 pound mass, two 4 pound masses, 
and 500 fragments weighing from one-twentieth to 20 
ounces each, one lot of twenty masses weighing only 12 
pennyweights. A part of the main mass of the meteor- 
ite is believed to have passed over into Minnesota. The 
pieces are all angular, with rounded edges. 

This meteorite is a typical chrondite, apparently of 
the type of the Parnallite group of Meunier, which fell 
February 28, 1857, at Parnallee, India. The stone is 
porous, and when it is placed in water to ascertain its 
specific gravity, there is a considerable ebullition of 
air. The specific gravity uf a fifteengrammepiece was 
found to be 3'638. The crust is rather thin, opaque 
black, not shining, and, under the microscope, is very 
scorious, resembling the Knyahinya (Hungary) and the 
West Liberty (Iowa) meteoric stones. A broken sur- 
face shows the interior color to be gray, spotted with 
brown, black, and white ; the latter showing the ex- 
istence of small specks of meteoric iron from one-tenth 
to four-tenths of a millimeter across. Troilite is also 
present in small rounded masses of about the same size. 
On one broken surface was a very thin seam of a soft 
black substance, evidently graphite (?), and soft enough 
to mark white paper. A feldspar (anorthite ?) was also 
observed, and enstatite was also present. 

Professor H. A. Newton says : " The path that satis- 
fies best the accounts that appear to be reliable was 
directed from a point a little north of west and some- 
what higher than the sun, the sun being then about 
20° high and due west. The velocity of the meteor- 
ite may be safely assumed to have been greater than 
that of Encke's comet at distance unity, and less than 
that belonging to a parabolic orbit. With this assump- 
tion the orbit would be inclined to the ecliptic between 
10° and 20° with direct motion. The ascending node is 
in longitude 42°.5. The body bad passed perihelion 
several weeks, how long depends mainly upon the in- 
clination to tbe horizon of the path through the air. 
Tbe perihelion distance was probably between 0'50 and 
0°70, this element also being largely dependent upon 
the same inclination. Better observations of thin in- 
clination than are now in hand are hoped for." 

This is tbe fourth meteorite that has been seen to 
fall in Iowa. The other three falls were as follows: At 
Hartford, Linn County, February 25, 1847; at West 
Liberty, Iowa County, February 12,1875 ; and the great 
fall of siderolites at Estberville, Emmet County, May 
10, 1879, which fall comprised over two thousand pieces 
weighing from a tenth of an ounce to four hundred 
pounds. 

We are indebted for the foregoing to Mr. George 
Frederick Kunz ; he has secured over 800 pieces for his 
collection. 



snn-dried mud wall, yet other hundreds of miles are 
of good brick and higher than at Kalgan By the 
time you have traced its length you will be willing to 
concede not only that China has a great wall, but also 
that the ruler who could conquer so vast a country, 
drive out the invading Tartars, and build a fortifica- 
tion fifteen hundred miles long to keep them out, was 
worthy to be called the first emperor, and to give his 
name (China) to the country. 

If any one laughs at the folly of spending so much 
labor on such a useless defense, let him reiueiuber that 
it was a defense only against horseback riders, armed 
with nothing but bows and arrows. A few guards on 
the watchtowers could, with their signal fires on the 
mountain tops, easily rouse the villagers, far and near, 
to the defense of their homes. And this wall accom- 
plished its purpose for over a thousand years, when 
the great Ghenghis Khan with his brave Mongol fol- 
lowers broke their way through. 

This section of the great wall becomes for half a mile 
the city wall of Kalgan. A beautiful temple is built 
on this wall to celebrate Ghenghis Khan's victorious 
passage. 

This two thousand year old wall is little known to 
the world at large, because there is another wall much 
oftener visited and described liy visitors from the west- 
ern world. It is near Peking and a far more imposing 
structure. This is only an inner arm of the great wall, 
but five hundred miles long, and not so old by seven 
hundred years. It is built of cut granite and good 
brick, and is thirty feet wide at its base, twenty -five 
teet wide at the top, and thirty feet high. It is a fine 
sight as it winds over the highest mountain topt'. 



Tbe Great ITall of China. 

The Rev. Wm. P. Sprague, of Kalgan, North China, 
writes as follows to the Missionary Herald: 

If any one doubts the existence of China's great wall, 
let him come with me to Kalgan, and see for himself 
the identical wall built by the first Emperor Chin, in 
200 B. C. 

Take a steamer across the Pacific to Tientsen, then a 
native boat up the Pel Ho River three days, then pack 
saddle or mule litter five days more, through moun- 
tains and plains to Kalgan. Before you reach the city 
you see a dark line along the hilltops just beyond the 
town, and by the time you enter our compound you 
see the wall stretching away over the mountains as far 
as the eye can reach, both east and west, with towers 
on all the prominent elevations. As we pay it a visit 
for closer inspection, you find it a windrow or ridge of 
reddish-brown porphyry rock broken, not cut, into 
irregular blocks. These are so well fitted to each other 
that the outer surface is tolerably smooth, and has 
somewhat the appearance of crazy patchwork. 

It is about ten feet broad at the base and fifteen feet 
high, the sides sloping to a sharp ridge like a steep 
house roof. You may follow this wall eastward to the 
sea, and westward to Kansuh, the northwestern pro- 
vince ; and so doing you will have traversed the entire 
northern frontier of Cnina, fifteen hundred miles. 
Though you find several hundred miles of adobe 



The Art of lilvlne to a Great Age. 

The enchanters of China promised the emperors of 
that country to find an elixir of long life that should 
efiface the irreparable inroad of years. The astrologers 
and necromancers of the middle ages fiattered them- 
selves to have discovered the fountain of youth, in 
which a person had merely to bathe in order to re- 
cover his youth. All such dreams were long ago dis- 
pelled by the progress of science. Yet, in the heart of 
most men there is such a desire to prolong their stay 
upon the earth that the art of living for a long time 
has not ceased to impassion a large number of persons 
who would be willing to endure all the evils of an in- 
definitely prolongeil old age. We have several times 
had proof of this mania, which Dean Swift has so 
wittily stigmatized in his second voyage of Gulliver, by 
showing in what a state of abjection the mortals oF 
Laputalived — thoseunfortunates who were condemned 
to survive their own selves through the loss of memory 
of what they had been. 

One of the perpetual secretaries of the Academy of 
Sciences has written a volume to prove that man 
should consider himself young up to eighty years of 
age. A noble Venetian named Cornaro spent twenty 
years in a scale pan in order to ascertain what alimen' 
tary regimen was best adapted to him. We have 
known old men who, having learned that Mr. Chevreul 
had never drank anything but water, took the resolu' 
tion to abstain wholly from wine, hoping in this way to 
exceed a hundred years. Fortunately, a rag gatherer, 
who reached the same age as the celebrated academi- 
cian, spared them this sacrifice by informing his con- 
frere in longevity that he had never drank anything 
but wine. 

But of all these whimsical tentatives, there doubtless 
is none more worthy of exciting our risibilities than the 
one to which the Society of Hygiene, of Vienna, is now 
devoting itself. In fact, this association has just started 
an extensive investigation in order to determine what 
it is necessary to do in order scientifically to prolong 
life beyond the ordinary limits and to rival the patri- 
archs of the Scriptures, as compared with whom Mr. 
Chevreul himself was but a child. 

The Society of Hygiene has therefore drawn- up a 
circular which it has sent to all the old men of Germany 
and Austria-Hungary occupying a certain position in 
the world, and which contains a multitude of questions 
about their regimen, their habits, the duration of their 
intellectual work, the nature of their recreation, their 
manner of clothing themselves, etc. The good Vien- 
nese hope in this way to get up a practical manual 
designed for those who wish some day to double the 
formidable cape of eighty years. 

We wish the hygienists luck, but we much doubt 
whether this tentative will have the effects that they 
anticipate from it, so great are the differences in phy- 
sical aptitudes and in the occupations of each person. 

The prolongation of human life is in itself a desirable 
result when it is obtained, in a manner, by a series of 
progressive measures, and not by an ensemble of min- 
ute precautions which would make life a sort of antici- 
pated hell. — La Science lllustr6e. 

If you want a lovely odor in your rooms, break off 
branches of the Norway spruce and arrange them in a 
large jug well filled with water. In a f,. w days tender, 
pale green branches feather out soft and cool to the 
touch, and giving the delightful health-giving odor. 
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Mounting Pbotographs. 

Procure from your grocer a supply of " flour of rice '' 
(I don't mean rice starch), take two tablespoonfuls, and 
with a little water work it up into a nice thick cream 
in a common bowl. When this is done, and it is seen 
that there are no lumps, go on adding water to the ex- 
tent of about twenty ounces. Keep well stirred, and 
add a teaspoonful of powdered alum when quite dis- 
solved. Take a suitable enameled pot or other clean 
one, such as in Scotland we make our porridge in, 
stretch over the top of it a piece of coarse muslin, and 
pour through the same into the pot the rice flour and 
water. While these operations have been going on a 
little gelatine, about twenty grains or so, is to be soft- 
ened in clean cold water. When quite soft place this 
also in the pot and add thirty drops of oil of cloves. 
Place over agas stoveor bright fire free from dust, and 
bring gently to the boil, stirring well all the time. 
When the boil is reached the result will be a nice thin 
paste. If too thick, it must be thinned down by the ad- 
dition of water at this stage and gently boiled a little 
longer. I may just describe that when the paste as- 
sumes a thickness of the consistency of thin treacle, 
or when it will of its own accord permit its being poured 
from the pot direct into a wide-mouthed bottle, it will 
at the end of the operation be about right. 

If it is seen that at this stage the paste is of the right 
thickness, add one ounce of alcohol, and when the 
same is well stirred and incorporated with the paste, 
pour the whole into a wide-mouthed bottle, set aside 
to cool, and when quite cold you have a permanent 
mountant that will delight the heart of the most 
fastidious operator. Let me add, then, when cold and 
going to use it, the same should be taken out of the 
bottle with a spoon and placed in a saucer or cup and 
beaten up with the hog's hair mounting brush, the 
bottle being carefully corked again till future use. A 
dirty or used brush should not be allowed to go into 
the bottle or remain there, as we so often see done with 
common gum bottles. If such little precautions as these 
are attended to, the stock bottle will keep good indefi- 
nitely, and the amateur or professional, wherever he 
may be, will have on hand always a stock of as good a 
mounting medium as the world has ever seen. 

The color of this paste is one of its great points, while 
it has very excellent adhesive properties. A print, if 
carefully brushed over round the edges, will never lift, 
provided the mount is what it ought to be. 

I now proceed to give a few hints, which I believe 
are not generally known to the great bulk of amateurs, 
or professionals either for that matter, on the mount- 
ing of prints in optical contact on glass. 

First of all get your glasses thoroughly clean and 
dry, and be sure they are free from dust. When quite 
dry, brush over the surface of them a quantity of 
mounting medium, work this well onto the face of the 
glasses, and set aside for a few moments while you give 
a similar treatment to the "face "of the print, which 
ought to be damp. When the face of the print has 
been well brushed over with the medium, it is placed 
face down on the prepared side of the glass. I feel it 
is at this stage that many have gone wrong in their 
attempts to mount their prints in optical contact with 
cold starch. Were a squegee to be applied to the back 
of the print in this state, it is just about ten to one it 
would result in the tearing of the print by the friction 
of the rough surface of the back of the paper with the 
rubber of the squegee ; but once this difficulty is recog- 
nized, and a simple means adopted whereby some effi- 
cient lubricator is brought to bear on the back of the 
print that will permit of the squegee slipping nicely 
along its surface without any fear of tearing, even 
when a fair amount of pressure is applied, the difficulty 
will be at once solved. I remember once when giving 
a demonstration to a photographic society how pleased 
a gentleman was to find what a little matter stood be- 
tween him and success in his endeavors to put his 
prints on to glass by this means. Now the secret of 
success lies in not only brushing the cold mountant 
over the face of the print, but the back also. When 
the print is placed face down on the glass, take the 
brush and apply a good dose of mountant to the back 
also. This done, the squegee will slide most beauti- 
fully, and no tearing of the prints results. 

For many years I have mounted all my prints in op- 
tical contact in this manner, and have often smiled 
when being told that I used hot gelatine for it. I find 
my prints keep quite as well as those mounted with 
gelatine, and no one can tell the difference. If the face 
of glasses and prints are free from grit or grease, there 
will be no slug markings. I can confidently recom- 
mend those who have a supply of old negatives or 
spoiled glasses to utilize them in this manner. 

So much for placing the prints on the glasses. When 
dry, a neat appearance may be given to the pictures 
by binding round the edges of them a suitable colored 
paper. Most artists' colormen keep a supply of gold 
and other colored papers, and a few pence will acquire 
a sufficiency of such to bind a lot of pictures. Having 
made up your mind as to the color of the paper, cut 
even strips of same about one inch broad, and having 
provided some cardboards the same size as the pictures 
as a backing l.or another spoiled glass the same size 



as the picture will do equally well), bind them to- 
gether just like a lantern shde. When dry, a small 
ring or piece of ribbon may be attached to the backs 
to hang the picture by. — T. iV. Armstrong, in Brit. 
Jour, of Photo. 

* I • I » • 

Key West and IfelloHr Fever. 

In Surgeon-General Hamilton's abstract of sanitary 
reports. No. 11, March, 1890, there is a report by Dr. J. 
L. Posey upon the sanitary condition of Key West, 
Fla., from which we make the following extracts : 

The city of Key West covers an area of 1}^ square 
miles of the island, which is 7 miles in length and 2 
miles in breadth, and is between latitude 24° 32' 58" and 
longitude 81° 48' 4", 80 miles distant from the city of 
Havana and 230 miles from the port of Tampa, Fla. 
The entire island is a coral rock formation (oolitic 
limestone) rising at a slight elevation out of the waters 
of the Gulf of Mexico, constantly swept by strong and 
varying winds, and its atmosphere tempered by the 
Gulf Stream. The products of the soil are tropical in 
character, lofty cocoanut and date palms, cactus trees, 
wild fig, and Indian-laurel and many handsome flower- 
ing shrubs thrive in the gardens ; low brush thickets 
of buttonwood, acacia, and mango cover the unin- 
habited area. The climate of this island is delightful, 
and is unexcelled, I think, in any section of the United 
States of America, with an average winter temperature 
of 70°, and 85° in summer. The surface of the island is 
generally level, with slight undulations north and 
south, east and west. The estimated population is 
20,000 souls, comprising Anglo Saxons, Cubans (Span- 
ish Creoles), negroes, and mulattoes, the Cubans and 
negroes predominating. The manufacture of cigars 
and the sponge fisheries constitute the most valuable 
industries. After a thorough and systematic sanitary 
survey of this city, covering some weeks, and in which 
I was materially assisted by Dr. C. B. Sweeting, port 
physician, I find that thereare many evils to condemn, 
and very few features in municipal sanitation to com- 
mend. The general condition of the principal streets 
is cleanly, but badly graded and imperfectly drained, 
and during the rainy season most of them are flooded, 
making it impossible for pedestrians to get about dry 
shod. On many of the streets there are no sidewalks 
and no drains. The average condition of premises, as 
seen from the street, is among the intelligent and 
better classes of Americans and Spanish Creoles clean 
and well kept, and contrasts forcibly with the filthy 
yards and alley ways where the negro and Cuban 
population, employes of the cigar factories, are 
huddled together in small huts and shanties, and 
whose stolid apathy and utter indifference to even 
ordinary personal cleanliness and domestic hygiene 
and sanitation is apparent. In the majority of in- 
stances the garbage, refuse of kitchens, and a variety 
of offensive material, when not cast loose into the 
narrow streets or alleys, is heaped under their wretched 
hovels to undergo a slow process of moist decomposi- 
tion. The yards of many of these dwellings after the 
heavy tropical rains are inundated, the contents of the 
shallow cesspools, mingling with the festering garbage, 
are floated abroad to be subjected to the rays of a 
tropical sun, which promptly distills an abundance of 
mephitic vapors, whose baneful influence is in part 
happily diminished by the constant disinfection of the 
winds from the sea that sweep over the isle. 

One of the main sources of atmospheric pollution, as 
well as of the soil (which, though rocky, is more or less 
porous), is the privy vault system which is in vogue 
here. These vaults are dug lo a depth of 4 to 6 feet, 3 
to 6 feet in length, and about 2J^ feet wide. I have as- 
certained that where the premises are small, the house 
occupying the greater portion of the lot, after the cess- 
pool was filled it was covered over with sand and broken 
rock and a new one dug, and the practice repeated 
until many small yards were honeycombed with these 
fecal pools, and the important question to tenant or 
owner arose where to locate the next 'receptacle for 
human dejecta. This is certainly a deplorable system, 
and must be productive of foul atmospheric conditions 
in dwellings in a latitude where the thermometric 
markings range from 60° to 90° Fahrenheit the entire 
year. The water supply for domestic purposes is ob- 
tained from underground reservoirs excavated in the 
rock and cemented, which receive the washings from 
the roofs of dwellings during the prevalence of heavy 
tropical showers of the spring and summer months. 
In the poorer classes of premises the privy vaults are 
not many feet distant from these subterranean cisterns, 
and during periods of drought and in badly cemented 
reservoirs it is possible that by seepage from the 
closets the water may become contaminated with 
organic matter. I am of opinion that during the dry 
season water obtained from these reservoirs bears some 
close relation to the production of types of continued 
fever (non-malarial in character), presenting some 
typhoidal symptoms. There are several large covered 
drains in different parts of the city, one on Simonton 
street, leading from the head of Eaton street to the 
sea, and another on Angela street, extending to a salt 
pond in the rear of quarters used by the sergeant in 
charge of Port Taylor. The history of sickness along 



the course of these drains is well known to many old 
residents. 

The history of yellow fever in Key West (being the 
most exposed point in the United States) dates from a 
very early period. The frequent occurrence of epi- 
demics of this disease, the recurrence of isolated cases 
between epidemic periods, its recent reappearance in 
October, 1889, and during the month of January, 1890, 
point, in my opinion, to but one rational conclusion — 
that the disease has finally become endemic in Key 
West. What constitute the principal factors involved 
in the production of this condition are matters of the 
first consideration : First, the very unsanitary condi- 
tions of the city yield a favorable nidus for the propa- 
gation and preservation of the germs of this disease ; 
second, certain classes only of the population furnish 
the pabulum which evinces the presence of the appar- 
ently inactive and latent poison of yellow fever. I 
believe that only a thorough and vigorous cleansing of 
the city will rid it of the strongholds of disease, which 
will otherwise increase in number, and during the 
summer season develop the epidemic state, unless the 
municipal government of Key West begins at an early 
date to rid their rich and growing city of this " pest of 
the tropics," which was originally introduced on their 
island by infected vessels and by their creole industrial 
classes, but which, owing to years of criminal apathy 
and sordid indifference to the simplest laws of sanita- 
tion, has become (finding a congenial nidus in the 
filthy inhabited areas) at last domesticated. 

The city of Key West is the only point in the United 
States that continues to harbor this "dreaded infec- 
tion," and is coming to be noted as a great manufac- 
turing center of the fragrant "conchas, principes, and 
regalias," and also the distributing focus of yellow 
fever fomites. A formidable rival of Havana in the 
manufacture of tobacco, she will soon enjoy the unen- 
viable reputation, from the view of the sanitarian, of 
an equally active competition in the production of the 
"microbe." As long as her citizens are willing to live 
without the adoption and execution of such modern 
sanitary reforms as scientific sewerage, good drainage, 
abundant and pure water supply, cremation of gar- 
bage, well-graded and clean thoroughfares, public 
parks, improved domestic hygiene, so long will her 
sister cities on the mainland secure the dollars of the 
tourist, invalid, and capitalist. A system of sewerage, 
which seems entirely practical and efficient, is contem- 
plated by the present municipal council, who were es- 
pecially appointed to carry out the needed sanitary re- 
forms, and the taxpayers should demand that the 
work be commenced and completed as soon as the 
funds voted for that purpose are obtained. The city 
has issued bonds to the amount of a half million, 
which is to be devoted to this general sanitary im- 
provement. 

In concluding this report I cannot refrain from ex- 
pressing as my conviction that yellow fever is a pre- 
ventable disease, and that its intimate relation to foul 
and filthy conditions of soil in towns and cities is no 
longer a surmise, but a fact, and that this city has be- 
come temporarily an endemic center from such condi- 
tions, and will so remain until they are removed. 

The people of the United States cannot permit the 
city of Key West to remain a center of infection of the 
" fiebre amarilla " or " fiebre perniciosa," the preva- 
lence of which among the infantile population of the 
island city, and the strangers within their gates, ex- 
cites no alarm or fear among the heterogeneous inhabi- 
tants of this island. The State and national health 
authorities will, if this condition prevails much longer, 
be forced to adopt the same measures against Key 
West as are enforced against the infected ports of the 
island of Cuba. 



DECISIONS RELATING TO PATENTS. 
V. S. Circuit Court.— District of Minnesota. 

Mccormick harvesting machine company v. 
minneapolis harvester works. 

Nelson, J. 

An inventor who first conceives and gives expression 
to the idea of an invention in such clear and intelligi- 
ble manner that a person skilled in the business could 
construct the thing is entitled to a patent, provided 
he uses reasonable diligence in perfecting it, as against 
an inventor whose conception was of later date, but 
who was earlier to apply for a patent. 

An inventor is entitled to a reasonable time, to be 
judged of according to the circumstances of the case, 
in which to perfect his invention and reduce it to prac- 
tice without impairing his claim to priority. 



" I NOTICE one thing," says an observant manufac- 
turer, " and that is that hard wood logs, especially oak, 
that have been placed in the water immediately after 
cutting and allowed to thoroughly soak, make brighter 
lumber, with less tendency to sap stain, than that from 
logs that are left on the ground for several months. I 
find, also, that in green logs, if sawed immediately after 
cutting, and the lumber is thoroughly steamed prepa- 
ratory to placing it in the dry kiln, the same results 

I will be obtained, greatly enhancing the value of the 

I lumber for fine finishing purposes. 
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A DEVICE TO NAVIGATE THE AIR. 
The aerial catamaran herewith represented has been 
patented by Mr. Charles E. Bechtel, of Udall, Kansas. 
It has two cylinders adapted to hold a buoyant mate- 
rial, and connected by a light frame beneath which is 
stretched a platform of woven steel wire supporting an 
electric or other motor designed to drive a rearwardly 
extending shaft which operates two propeller blades. 
To the outer sides of the cylinders are connected 
wings, pivotally mounted on horizontal shafts, the 




BECHTEL'S AIB SHIP. 

wings carrying racks engaged by annular gears in 
guideways carried by the cylinders, whereby the wings 
may be inclined at such angle to the horizontal line as 
may be desired. In operation it is designed that the 
cylinders shall be just sufficiently buoyant to not quite 
overcome the attraction of gravity, when, the wings 
being set at the desired angle, the motor is started to 
drive the ship by the action of the propeller blades, the 
upward and downward motion being regulated by the 
inclination of the wings, while steering to the right or 
left is effected by disconnecting either the left or right 
propeller wheel from the motor shaft. 



AN IMPROVED BOOK HOLDEB. 

The illustration represents a light, inexpensive, and 
convenient portable device, which may readily be 




STBIFPEL'S MAGAZINE AND BOOK SUPPORT. 

clamped to a magazine or other book having a flexible 
cover, and thus afford a handle whereby the book or 
magazine may be supported in proper position for 
reading. It is a patented invention of Mr. John Strip- 
pel, of No. 107 West Twenty-ninth Street, New York 
City. The device is preferably made of hard wc|^d, 
somewhat elastic, and the handle bar, which forms the 
central portion of the support, has a slot adapted to 
receive the back of the book or magazine, such slot be- 
ing wider near the handle than at the outer end of 
the bar, thus forming spring limbs. The outer edges 
of these springs limbs curve slightly outward, from 
near the handle to the other end, and are beveled on 
each outer edge. A dovetail grooved locking bar is 
adapted to fit over the beveled portion of the handle 
bar, the size of the dovetail groove of the locking bar 
being such that as it is pushed forward it will press the 
spring limbs of the central bar inwardly, and clamp 
them upon the back of the book or magazine placed in 
the slot. The locking bar can be readily released from 
the handle bar, when the parts may be conveniently 
carried in the pocket. 



A RECENT number of the Northwestern Lumberman 
contains one hundred pages, and includes a lumber 
trade directory, also descriptions of some of the larger 
lumber establishments. Toledo, Cleveland, and 
Chicago are especially favored, over fifty superb en- 
gravings being given, illustrating the most notable 
lumber yards. The vast extent of the lumber industry 
in this country is well exemplified in the pages of our 
enterprising contemporary. 



nietamorpbosea of Fleas. 

Mr. W. J. Simmons read before the Microscopical 
Society of Calcutta, March 5, 1888, an interesting paper 
on " The Metamorphoses of the Dog Flea," which has 
since appeared in the American Monthly Microscopical 
Journal. He presents some novel phases of flea life, 
well calculated to excite one's interest in these quite 
generally anathematized insects. It is stated that 
there are twenty-five different species of fleas ; the dog, 
cat, fowl, marten, rat, squirrel, hedgehog, mole, pigeon, 
and bat each having its own species, while it is a curi- 
ous fact that there are also vegetarian species, two of 
which are mentioned. One of these latter lives in 
brushwood, while the other is a lover of mushrooms. 
Besides these, the flea which attacks man has not been 
mentioned, to which must be added the .iigger of tro- 
pical America, this being also a true flea. Mr. Sim- 
mons makes a considerable point of the order of length 
of the tarsal joints in the classification of fleas. 

Following his notes on the transformations of the 
dog flea we find : Eggs were deposited early in the 
morning of October 17, 1886. These were put in a glass 
and covered with a pane of the same material. On the 
morning of October 19, about fifty hours after deposi- 
tion, most of the nits had hatched out, but a few took 
twenty-four hours or so longer. The majority, there- 
fore, required only a little more than two days as their 
period of incubation. The larvse were white, eyeless, 
cylindrical, active grubs ; their bodies, exclusive of the 
head, with thirteen segments. These segments are 
beset with long hairs, the terminal segment ending in 
two curved spines, which probably aid the larva in 
locomotion. They were supplied with no food except 
blood pellets (the supposed excreta of the adult flea) 
that had been left with the nits, etc., on a cloth by a 
sleeping dog. They were suspected, however, of can- 
nibalism, as their numbers thinned with no other 
apparent cause. On October 25, the seventh day after 
leaving the egg cases, the surviving individuals were 
found curling up and otherwis,e acting as though about 
to pupate. Upon noticing this they were supplied 
with a fragment of " puttoo," into which, though eye- 
less, the larvsB quickly swarmed, and there spun little 
white silken cocoons. November 2, most of them 
quitted their cocoons as perfect, active fleas. They 
were, therefore, in the eggs for something over two 
days, as larvse for six days, and pupse for eight days, 
attaining their adult state on the seventeenth day 
after the deposition of the eggs. This is a much 
shorter period than given by older writers — Westwood, 
followed by Packard— who affirm that fleas are larvse 
for twelve and pupse for eleven to sixteen days. How- 
ever, this may in part be due to the warmer climate of 
India, where the observations just detailed were made. 
—Insect Life. 



AN IMPROVED BAGGAGE CHECK. 

The illustration represents an excess-baggage tag 
which has been patented by Mr. Prank H. Crump, of 
No. 1300 Pennsylvania Avenue, Washington, D. C. 
This invention relates mainly to the upper section of a 
tag ordinarily printed in one piece, on which are also 
the agent's stub and the passenger's stub, separated 
by lines of holes to facilitate tearing off. The im- 
provement consists in a tag having a protective 
flap, beneath which is held a series of similar 
coupons, each bearing a printed scale of the excess 
in weight and the date, which may be punched by the 
agent of the road that receives the trunk, so as to simi- 
larly mark with the weight and date each coupon. 
These coupons are successively torn off by each road 
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CBUMF'S BAGOAGE CHECK. 



over which the 
trunk passes, and 
are designed to 
constitute for 
each road a basis 
of settlement with 
the road first re- 
ceiving the trunk. 
To protect the tag 
it is carried in a 
metal case formed 
of a plate having 
upturned edges 
and a slot for re- 
ceiving a strap at- 
tached to it, and 
by which it is at- 
tached to a trunk. 



AN IMPBOVED LIFE RAFT. 
The device shown in the illustration has been pat- 
ented by Mr. Mills Edwards, of No. 426 Bergen Avenue, 
Jersey City, N. J. It is a rectangular buo3' composed 
of a canvas covering and a filling of cork or other 
buoyant material, other similar buoys being fitted be- 
tween the sides and ends, and the buoys being held 
between or having lashed on their opposite sides light 
binder frames of wood. At opposite corners of the 
main rectangular body is fitted a receptacle for oil, 
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EDWARDS' LIFE RAFT. 

with a pipe through which a person with the breath 
may force oil in small quantities out upon the water 
to quiet the waves. At the center of the inner buoys 
are tanks or receptacles for drinking water, with tubes 
therefrom for the supply of the occupant of the raft, 
while at each side of the inner buoys is lashed a pouch 
in which provisions may be carried. There are ropes 
at the sides and ends of the raft, and oars are lashed 
thereto, while at one end is a drag rope and drag by 
which the raft may be kept up in the wind and kept 
steady in rough weather. 



AN IMPROVED REIN GUIDE. 
The device shown herewith is designed to guide and 
support the reins so that they will not be liable to en- 




STOAKES & FRITH'S REIN GUIDE. 

tanglement with the thills or shafts, and has been pat- 
ented by Messrs. James W. Stoakes and Thomas F. 
Frith, of Milan, Ohio. It is made, as shown in the 
small view, of a single piece of spring wire bent upon 
itself to form two end loops, through which the reins 
pass, and a central ring, by which it is suspended from 
the throat latch of the bridle. The device readily 
swings into position to allow the reins to be manipu- 
lated as desired, without their bearing to any appre- 
ciable extent upon it, but when the reins are slack they 
are held up from being swung by the horse under the 
ends of the shafts. 



We are accustomed to be told that the most impure 
water will be rendered pure by boiling, and that in 
this we have an absolute safeguard against the danger 
of water containing disease germs. Now while it is 
true that boiling will kill the germs of disease, yet the 
fact has been brought to our notice, says Annals of 
Hygiene, by so high an authority as Dr. Chas. M. Gres- 
son, that while boiling kills the germs of a particular 
disease, it yet, in reality, renders the water more im- 
pure than it was before, because by the very death of 
these germs, dead organic matter is allowed to remain 
in the water, which is polluted by putrefaction. Hence, 
while boiling is a most excellent precaution against 
the occurrence of typhoid fever or similar diseases, 
when we have occasion to think that the germs of 
these diseases exist in the water that we drink, yet we 
must remember that this boiling does not purify the 
water ; it simply removes from it the specific power to 
produce a specific disease. 
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AN IMPROVED HYDRAULIC MOTOR. 

The motor shown in the cut, patented by Mr. Hans 
P. Christiansen, utilizes in its operation the principle 
of a siphon, the valve and pipe shown at the top af- 
fording ready means of always keeping the siphon per- 
fect, water being there admitted to fill all the pipes 
before the motor commences to work. The level of 
the water, as shown at the left in the illustration, being 
higher than at the right, the current flows from the 
left, as shown by the arrows, through the pipesto both 
ends of the main cylinder. The driving shaft passes 
centrally through this cylinder, and on it are mounted 
two turbine wheels, the wings of which are inclined in 
opposite directions. The wheels divide the interior of 
the cylinder into three compartments, both of the end 
compartments receiving a flow of water from the higher 
level, which, after passing through the wheels, and ex- 
erting its force upon the driving shaft, passes out of 
the central compartment and thence to the lower level. 
In the horizontal part of the pipes leading to the 
lower level is arranged a valve casing with valves by 
means of which the operator can at any time stop or 
start the motor, in ordinary operation, by simply 
closing or opening the valves. 

For further information relative to this invention 




CHRISTIANSEN'S HYDRATTLIC MOTOR. 



address Messrs. Jens Hansen & Co., 
Oakland, Cal. 



No. 463 B Street, 



AN IMPROVED MACHINE FOR HILLING CELERY. 

In the machine shown in the illustration the mold- 
boards are adjustable to suit the height of the plants, 
and laterally to correspond with the width of the rows, 
the machine being designed to crowd the earth from 
the bottom of the furrows under the leaves simultane- 
ously upon both sides of the rows. It has been pa- 
tented by Mr. Maurice M. Ranney, of Comstock, Mich. 
The side beams of the frame are adjustable laterally 
upon the cross beams, and from the under side of each 
side beam projects a pedestal with an attached spud 
axle upon which the drive wheels revolve. A post ex- 
tends downwardly, from a bracket on the under side of 
each side beam, through a staple and eye formed on a 
plate attached to the forward end of the mold-board, 
each post being stayed by a brace bar, and the eyes 
and staples being large enough to move freely upon 
the post. For the vertical adjustment of the mold- 
boards, a link connects the staple on the forward end 
of each with the forward end of a lever f ulcrumed upon 
an upright of the frame, a rack secured to one of the 
side beams being provided for each lever, which ex- 
tends to within easy reach of the driver. A stirrup is 
bolted upon the outer face of each mold-board at its 
rear end, a chain from each stirrup passing over a fric- 
tion pulley journaled on the upper end of a rack se- 
cured to the center cross beam, to attachment with a 
lever pivoted on the forward cross beam, and extending 
to the driver. The mold-boards are so hung that they 




McEERAHAN'S CAR COTTPLINO. 

are quite a distance apart at their forward ends, and 
nearer together at the rear, where the two boards are 
connected by a spiral spring, which spring is attached 
through short adjustable arms, whereby the spring 
may be lengthened when it is desired to only half hill 
the rows. The driver, by resting his feet in the stir- 
rups of the mold-boards, can adapt them to any crook- 
edness of the rows or irregularities of the surface, the 
machine being adjustable to rows from three to five 
feet apart and from six inches to two and a half feet 

in height. 

♦ I » > ♦ 

AN IMPROVED LIQITID HOLDING VESSEL. 
The accompanying illustration represents a vessel to 
hold oil or other liquids, and permit the contents to be 
readily and safely decanted into a lamp or other ves- 
sel with a small opening, the receptacle being also 
adapted to hold liquids for transportation or storage. 
This invention has been patented by Mr. Stewart R. 
Mace, of Moulton, Iowa. The holder consists of a hori- 
zontal cylinder pivotally supported in a suitable stand, 
the points of pivotal support of the vessel being above 
its axial center, whereby the weight of contained 
liquid will always retain the vessel in such position 
that the filler nozzle and discharge spout will be at the 
top, except when the vessel is turned in its journaled 
supports to discharge its contents. The filler nozzle 
projects from the cylindrical wall of the vessel on one 
side of the handle, and on the opposite side is the dis- 
charge spout, a small orifice from the interior opening 
into the inner lower portion of the spout, the opening 
from the interior being considerably less than the outer 
opening of the spout, so that there will always be an 
air space above the escaping stream. Intersecting the 
rear portion of the spout, above the wall of the vessel, is 
a transverse airpassage, produced by the attachment of 
an arched piece of sheet metal, as shown in the small 




MACE'S LIQUID HOLDING VESSEL. 

view, this air passage being in open communication 
with the vessel near the filler nozzle, so that there is 
a continuous air duct which will only be closed by the 
insertion of a stopper or cork in the outer end of the 
discharge spout. As a consequence the stream of oil or 
other liquid is caused to flow smoothly, and the 
spout is designed to be entirely free from drip. 



ing within the reduced rear portion of the drawhead 
body, as shown in the sectional plan view. At the side 
of this spring are two longitudinally slotted spring cases, 
each containing a spiral spring, the flat transverse guide 
bars of which extend through the intermediate slotted 
rear end portion of the drawhead body, the spring 
cases being secured upon stringers of the car frame. 
A heavy depending latch block, adapted to engage the 
opening in the link bar, is pivoted to swing in the 
pocket in the top wall of the flaring portion of the 
drawhead, and at its side is a spring dog adapted to 
maintain the latch block in normal position for coup- 
ling when the parts have been arranged therefor. The 
lower end of the upright lever in the slot in the top of 
the drawhead is secured to the latch block, its upper 
end being engaged by a rock arm upon a transverse 
shaft journaled in boxes attached to the end wall of 
the car body, this transverse shaft being rotated by 
crank arms at the sides of the car. A flat loop, its 
ends made fast to the car frame, engages the sides and 
bottom of the drawhead to hold it from displacement 
and allow it to slide longitudinally. When two cars 
having this coupling are to be connected, the latch 
blocks are raised, when, upon engagement of the link 




BOWMAN'S CARPET CLEANING MACHINE. 

bars by the coming together of the cars, one bar slides 
above the other, and the top bar, by its contact with 
the spring dog, lets the latch block fall into locked en- 
gagement with the link bar thiit is on top, thus eflfect- 
ing a secure coupling, and one which permits of free 
lateral motion. 



AN IMPROVED CARPET CLEANING MACHINE. 
The cut shows a rotary machine designed to prevent 
the bunching of the carpets being cleaned in it, which 
forms the subject of a patent issued to Mr. William 
Bowman, of Battle Creek, Mich. The hub of the ma- 
chine has two classes of radially extending spokes, one 
classof spokes extending outward to tangential ly ar- 
ranged strips which constitute retainers, while the 
others lead to tangential strips connected to the re- 
tainers. Upon the retainers and the strips are built 
up frameworks serving as supports for slats, whereby 
there are formed outer carpet-receiving chambers, while 
to the spokes are connected strips which act iis bar- 
riers at the ends of the machine. One or more traps or 
lids are provided, for putting in and taking out the 
carpets, which, as the cleaner is revolved, fall from the 
upper chambers into the lower chambers, and thus are 
thoroughly beaten. 

AN IMPROVED COTTON PICKER. 
The illustration represents a machine designed to 
pick only the ripe cotton, without disturbing the bolls 
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RANNEY'S MACHINE FOB HILLING CELEBT. 



AN IMPROVED CAR COUPLING. 
The coupling shown in the illustration is de- 
signed to be automatic in its opera- 
tion, and to permit the disconnection 
of the coupling from either side of the 
car, while it also possesses a longitudi- 
nally yielding link bar whereby inju- 
rious shock is avoided. It has been 
patented by Mr. Charles McKerahan, 
of No. 78 Middle Street, Alleghany 
City, Pa. The drawhead has a rear- 
wardly extending portion of reduced 
diameter, and the front part of its top 
wall has a hollow projection or pocket 
that is longitudinally slotted to permit 
the vibration of an upright lever. The 
link bar is pivoted on pins in opposite 
longitudinal slots in the throat of the 
drawhead, thus adapting it to be in- 
clined from a horizontal plane and 
have a sliding movement, and at its 
rear end is a stout spiral spring eztend- 




STEPHENSON'S COTTON PICKER. 
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of unripe cotton or the leaves or limbs of the plant. 
It has been patented by Mr. Charles R. Stephenson, of 
Lyon, Miss. In the forward part of the car which car- 
ries the mechanism, at one side, is journaled a vertical 
shaft, upon which is loosely mounted a frame, the top 
and bottom faces of which are nearly triangular in 
greneral outline, these faces being connected by verti- 
cal strips. On the vertical shaft, within the frame, is 
a drum, and in the rearwardly extending portion of 
the frame is another shaft carrying a drum, an endless 
apron extending around the two drums. Upon this 
apron are vertical boxes in which are journaled out- 
wardly projecting spindles that are tapered and have 
longitudinal grooves. Upon the inner ends of these 
spindles, within the boxes, are grooved pulleys, the 
upper pulley having a flange adapted to roll in contact 
with a track attached to the under surface of the upper 
part of the frame, and thus communicate a rotary or 
twisting motion to all the pulleys and their spindles, 
by means of a belt or cord running over the top and 
bottom pulleys and alternately behind and outside of 
the others in the series. A vertical shaft, journaled in 
the floor and a rear cross bar of the frame, receives its 
motion through bevel gears from the drive wheel, a 
clutch mechanism, connected with a lever in easy reach 
of the driver, allowing the gear to be thrown into and 
out of engagement, and a belt from this shaft operates 
the forward drum-carrying shaft. Upon the lower end 
of this main operating shaft is formed an eccentric 
adapted to be engaged by the short arm of a forked 
lever pivoted on the floor in front of it, the long arm of 
such lever entering a notch in the lower part of the 
drum-carrying frame, whereby the latter is vibrated, 
or moved in and out, with the rotation of the shaft. 
In the forward part of the frame, to the left of the 
drum shaft, is also journaled a vertical drum shaft, 
belts or cords running horizontally around all three of 
the shafts journaled in the frame, one such belt or cord 
passing between each series of outwardly projecting 
spindles. Behind the latter shaft, and adjoining the 
wall of the car, is arranged an inclined endless carrier, 
the lower end of which is placed near the floor while 
its upper end is near the top of the car at the rear, 
the drum operating the carrier receiving its motion 
through a belt from a short shaft connected with the 
main operating shaft. The upper part of the main 
drive wheel is incased, and the auxiliary side wheel 
turns on a stud projecting from an inverted U-shaped 
bar attached to the side of the car. As the machine is 
drawn through the cotton field, the drum shafts are 
revolved to move the spindles rearwardly, while the 
cotton is wound loosely upon the rotating spindles, as 
the vibrating frame is alternately projected among and 
withdrawn from the cotton plants. As the spindles 
pass into the car at the rear, the cotton is removed 
from them by the horizontal belts or cords passing 
around the drum at the foot of the inclined carrier, 
which takes the cotton up for delivery in bags or to a 
wagon attending the pickers. 



IH£ DEVELOPMENT OT THE CALIFEB. 

One of the first tools to suggest itself to the mind of 
the early worker in metals for the measurement of dia- 
meters or thicknesses probably was a gauge something 
like that shown in Fig. 1, which is simply a notched 
plate of iron, the width of the notch being the measure- 
ment of the diameter or thickness required, and by re- 
peated applications of this gauge to the work, as it 
neared completion, accurate results were secured ; but 

r 





Fig 1. 



Fig. 2. 



thistool was what would now be called a special tool 
or gauge designed for measuring fixed diameters. It 
lacked the adjustable feature which was necessary (o 
adapt i t to work of different sizes. Of course the tool 
could have been heated and altered, but this would 
have occasioned considerable labor, as well as the loss 
of the original gauge. It is, therefore, probable that, 
for an adjustable gauge or caliper, something like that 
shown in Fig. 3 was employed. 

This tool consisted of a curved bar of metal, with the 
ends approaching each other, and the adjustments 
were effected by bending the bar. An obvious and 
early improvement upon this caliper is shown in 
Fig. 3. The difficulty of bending a bar whenever an 
adjustment was required suggested the use of a fric- 
tional joint at the center of the bar, which would per- 
mit of swinging the arm of the caliper to adapt it to 
the measurement of different diameters. From this 
crude mechanical device have 
been developed all the modern 
improved forms of caliper, one of 





Fig. 3. 
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RIcb ivitbout naner. 

Many a man is rich without money. Thousands of 
men with nothing in their pockets, and thousands with- 
out even a pocket, are rich. A man born with a good, 
sound constitution, a good stomach, a good heart, and 
good limbs and a pretty good headpiece, is rich. Good 
bones are better than gold ; tough muscles than silver ; 
and nerves that flash fire and carry energy to every 
function are better than houses and land. It is better 
than a landed estate to have the right kind of a father 
and mother. Good breeds and bad breeds exist among 
men as really as among herds and horses. Education 
may do much to check evil tendencies or to develop 
good ones ; but it is a great thing to inherit the right 
proportion of faculties to start with. The man is rich 
who has a good disposition, who is naturally kind, pa- 
tient, cheerful, hopeful, and who has a fiavor of wit 
and fun in his composition. 

The hardest thing to get on with in this life is a 
man's own self. A cross, selfish fellow, a desponding 
and complaining fellow, a timid and care-burdened 
man — these are all born deformed on the inside. They 
do not limp, but their thoughts sometimes do. — Clap 
Manvfacturers' Engineer. 



the latest improvements in this line being what is 
known as the Stevens caliper, represented! inl Fig. 4, 
manufactured by the J. Stevens Arms and Tool Co., 
Chicopee Falls, Mass. In this caliper the jaws are 
connected together by a fine joint, and a C-shaped 
spring is applied which tends to separate the free ends 
of the jaws. The adjustment is instantly effected by 
a simple and durable slip nut, which, together with 
the joint and spring, forms an ideal arrangement 
appreciated by every mechanic. 

< < ■ I » 

AN lUFBOVED METAL CBOSS TIE. 

The cross tie shown in the cut is designed to securely 

hold the rails in position and be sufficiently elastic to 

prevent injurious shocks to the rolling stock. It has 

been patented by Mr. James P. Taylor, of No. 315 



Tbe Stvedlsb Care for Drunkenness. 

The habitual drunkard in Norway or Sweden renders 
himself liable to imprisonment for his love of strong 
drink, and during his incarceration he is required to 
submit to a plan of treatment for the cure of his fail- 
ing which is said to produce marvelous results. The 
plan consists in making the delinquent subsist entirely 
on bread and wine. The bread is steeped in a bowl of 
wine for an hour or more before the meal is served. 
The first day the habitual toper takes his food in this 
shape without repugnance ; the second day he finds it 
less agreeable to his palate; finally he positively 
loathes the sight of it. Experience shows that a period 
of from eight to ten days of this regimen is generally 
more than sufficient to make a man evince tbe greatest 
aversion to anything in the shape of wine. Many men 
after their incarceration become total abstainers. 




Pecan Street, Fort Worth, Texas. The body of the 
tie is preferably of wrought iron plate, and bent to 
nearly triangular shape in cross section. At the proper 
distances apart to allow for the width of the track are 
longitudinal slots, in which are integral lips or flanges 
adapted to hook over the adjacent edge of the base 
flange of the rail when placed on the tie. Within the 
tie body is located a rod, oppositely threaded at each 
end, and on these threads are mounted blocks or nuts, 
as shown in the small figure, each block having a lug 
adapted to fit upon the inner base flange of the track 
rail. The outer ends of the rod are squared to receive 
a wrench, and near its center is a square portion, 
where the rod rests upon a transverse bolt. The 
squared portion of the rod is designed to retain it from 
rotation when in place sufficiently to prevent it from 
relaxing the lugs, the rod yielding when turned by a 
wrench to adjust the parts and draw these lugs against 
the flanges on the track rails. 



Tbinklne and Dolne. 

The successful man, as a rule, is that one who knows 
the trick of doing the right thing at the right time, 
and the trick is not one which comes from inspiration, 
but from trained habits and thought. All the un- 
trained genius in the world combined could not have 
composed in their present perfect literary form the 
thirty-nine articles, it was genius schooled and trained 
which accomplished them. 

Attention enough is now given to physical training, 
but there is still a somewhat common lack of faith in 
some parts of the United States with regard to the ad- 
vantages of mental training. A little " schooling," it 
is considered, is essential, but "boys and girls, it is 
thought, especially in the country, should not be per- 
mitted to waste too much time over their books. The 
theory was, and, to a lesser degree, is, that good men 
are best made by beginning their working careers 
early — the earlier the better. . But a change is occur- 
ring in this matter, as in others, and in these days of 
great enterprises, in which trained thought, science, 
and skill play so large a part, the man of educated 
mind is likely to be preferred to the man of uneducated 
mind. The man who has been taught to think accord- 
ing to system and principle is the man who, in the 
most attractive business pursuits, is sought by em- 
ployers. 

The value of such training as enables the man to 
rise promptly to the requirements of the emergency 
was very happily illustrated by Mr. Chauncey M. 
Depew the other day in an address he delivered to 
the boys of St. Paul's school, at Concord. Mr. Depew 
said : 

" In a boat race between a Yale and an outside crew 
the other day, the oar of the stroke oarsman broke just 
at the critical moment. In such cases the great thing 
is to know just what to do, to be able to call on all 
your powers of knowledge and skill. The ordinary 
man knows how to drive, to go to church and sit in 
his pew, to come in when it rains, but only the well 
trained man knows what and how to do in an emerg- 
ency. An ordinary man would have said : ' Abandon 
the race.' This fellow made up his mind in a moment, 
and judging just the right moment and just the right 
place, he leaped from that thin shell of a boat with- 
out disturbing the other rowers. Thus the boat was 
relieved of his weight, and Yale won." 

The difference between the ordinary and the extraor- 
dinary man, when it does not arise from extraordinary 
natural gifts, to quote from the Philadelphia Ledger, 
lies generally in the superior mental training of the 
latter. The former, may have intellect as quick and 
bright, but unless it has been trained to act, he is like 
a man with all the craftsman's tools, but without the 
craftsman's trained skill. The hand does the better 
work always, the better-schooled the thought behind 
it is, and this applies not less to the ordinary workman 
of the anvil, saw, or loom than to the man of affairs. 
The carpenter or mason whose mind has been trained 
as well as his hand is likely to put aside the plane 
and the trowel and to become the master builder or 
architect. It is the mental training that tells oftenest 
in this world's race, and the man who seizes the right 
moment in it when to stay in or when to leap from the 
boat is pretty certain to be found at the end upon the 
winning side. 



TATLOB'8 METAL CBOSS TIE FOB BAILB0AD8. 
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Tbe Tortoise market of Pbiladelpbla. 

The taste for " stewed terrapin " and " snapper soup " 
has become so general in Philadelphia, that the United 
States are now ransacked for the ireans of supplying 
it. Within a few years the species sold were the 
" terrapin," Malacoclemmys palustris ; the " red belly," 
Chelopus insculptus ; the " slider," Chrysemys rugosa; 
and the "snapper," CAe?2/dra serpentina. Now large 
invoices of turtles are sent from Mobile, New Orleans, 
and St. Louis, which include the following species : 
Chrysemys bellii, C. elegans, C. coneinna, and C. 
troostii ; Malacoclemmys geographica, and M. leseurii ; 
total, exclusive of sea turtles, ten species. All are 
abundant in the market except the C. bellii. — E. D. 
Cope. 
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Natural Hlatorjr Notes. 

The Lamp Bird. — An explorer, Dr. H. jLiabonne, 
tnentions a curious peculiarity of the stormy petrel, 
which has caused it to be styled the lamp bird by the 
Qshermen oC the island of Saint Kilda. The flesh of 
this bird is very oily, and the inhabitants of the island, 
who kill it by thousands, utilize this property for do- 
mestic purposes. They insert a wick in the bird's bill, 
and obtain for an hour a light that is suflSciently bright 
to serve their purposes. 

Conversion of Sugar into Starch by Plants. — Ac- 
cording to the researches of Saposchnikoff, sugar can 
be turned into starch in the leaves of plants. Plants of 
Various kinds were placed by him in the dark for a time, 
and then some of the leaves were cut off and divided in 
halves along the midrib. One half was tested for 
starch, and the other was allowed to remain for from 
four to ten days in a 10 to 30 per cent solution of cane 
sngar, and then tested for starch. The latter was found 
in abundance, especially along the veins. In varie- 
gated leaves, only the chlorophyl cells formed starch. 

1^ he Forms of Leaves. — Two papers relating to the 
forms of leaves were recently read bj' Sir John Lub- 
bock before the Linnean Society. The first paper dealt 
with the form of the oak leaf, which Is unequally de- 
veloped on the two sides of the midrib, and sinuate at 
the margin. He compared this leaf with that of the 
beech, and showed that the leaf bud is smaller in the 
oak than in the beech, although the leaf is larger. For 
this reason the oak leaf becomes curved in the bud, 
and this curvature is probably the reason of the sinu- 
ate form of the leaf. The asymmetrical form is due to 
the leaf being conduplicate, so that one half of the 
leaf is subject to less pressure than the other during 
growth. In the beech, the leaf not being subject to 
the same pressure in the bud, it is not curved, and the 
development of the parenchyma takes place in the 
form of plaits. The second paper related to the two 
British species of Viburnum, in which, although the 
two species sometimes grow within a few yards of each 
other, the form and character of the leaf is quite differ- 
ent. In Viburnum lantana the leaves are densely hairy 
when young, and are not lobed. In V. opulus the 
leaves have stipuliform appendages and the leaves are 
lobed and glabrous. In all the species allied to V. 
opulus the leaves are lobed and these appendages are 
present. In V. lantana the hairy surface serves as a 
protection to the young leaves, but in V. opulus the 
young leaves are protected by thickened scales. The 
pressure thus exerted throws the leaf into the lobed 
form, and the stipules fill the hollow left at the base of 
each folded leaf, just as in the maples, which have 
leaves similar in shape. The interstices are filled up by 
the smaller succeeding pair of leaves. 

Effect of Light upon Plants — From some experiments 
by Mr. W. G. Smith, it seems that the plant commonly 
called the strawberry geranium {Saxifraga sarruentosa) 
well serves, when grown with light on one side only, 
to show heliotropism and negative heliotropism. A 
small plant placed in a window turned all its leaves to 
the light, but sent out seven stolons away in a straight 
line from the light. As these elongated they became 
pendulous and formed rosettes of leaves at their tips. 
The new leaves requiring light, the stolons altered 
their direction and grew toward the light, until the 
young plants almost touched the glass. These young 
plants also sent out stolons, which again grew away 
from the light, and the same thing happened with a 
third generation of stolons. 

Migrations of Plants as Affecting thase of Insects. — 
A correspondent of Insect Life says that when he first 
went to Kansas, eighteen years ago, two plants were 
unknown in Geary County which are now very abun- 
dant. One of these is the Solanum rostratum. The 
region for two or three years suffered from the ravages 
of the Colorado potato beetle, but now, though the 
beetle is sufiBciently abundant every year, the potatoes 
rarely are damaged. The cause seems to be that So- 
lunnm rostratum, sometimes called Buffalo nettle, or 
Buffalo thistle, is the native food plant of this beetle, 
and where it is scarce Solanum tuberosum is accepted 
as a substitute. The plant belongs to regions farther 
west, and by some means the beetle traveled in abun- 
dance eastward, reaching the other side of the Atlantic 
years ago, where the plant is still unknown. It is said 
that the prickly seed pods of this plant came on the 
tails of Texas and other cattle from the Southwest, and 
it is certain that counties remote from the cattle trails 
and the through lines of railway were the last to have 
the plant. The flower is bright yellow, and the whole 
plant not unhnndsome, but its prickles make it a very 
undesirable \^eed. Two years ago the writer took par- 
ticular pains to eradicate it in and around his garden 
patch, killing every young plant of S. rostratum as it 
came up. The result was a serious attack on the po- 
tatoes, which were only saved by twice going over all 
the plants and collecting and destroying the beetles. 
That the plant did not migrate easterly at a greater 
speed is to be wondered at, as in the region of the one 
hundred and second meridian on the wide prairies, it 
has the tumble weed habit. The whole plant is sub- 
globose, and when ripe snaps off close to the ground 
and goes bowling along before the wind at a great rate. 



The winds there, however, are more north and south 
than from the west, so that probably has delayed 
the progress of the plant in longitude. The plant is 
abundant in waste places in towns, and by roadsides 
in all eastern Kansas now, and we rarely hear of the 
Colorado beetle damaging potatoes. 

Effect of Poison on Sponges.— 'Yhe Biologisches Cen- 
tralblatt for April I contains a paper by Mr. Ledenfeld 
on the action of various nerve poisons on sponges. He 
finds that curare, strychnine, and cocaine act on living 
sponges in much the same way as on higher animals, 
curare relaxing the sphincter muscles surrounding the 
pores in the external surface, strychnine causing a 
sharp contraction, and cocaine rendering them less 
sensible to irritants. He believes, therefore, that the 
cells which act as muscles are in relation with others 
that act as sensory nerves, which are in the first place 
affected and communicate their irritability to the 
muscle cells. 

Animal Coloring Matter. — In the Journal of Marine 
Biology, Mr. C. A. McMunn briefly discusses the color- 
ing matter of several invertebrates. Among the inter- 
esting facts are these : Spectroscopic examination fails 
to show the presence of symbiotic algw in Antedon, it 
being found that contrary results were due to the pres- 
ence of plants in the food, and that when the stomach 
was removed, neither chlorophyl nor chlorofucin oc- 
curred In the extract. The digestive glands of echino- 
derms and Crustacea not only form digestive ferments, 
but exercise a chromatogenic function. Chlorophyl 
was found in several annelids, while other green worms 
possessed no chlorophyl. The lipochromes in some 
cases may act as an absorber of light rays, but its 
other function is very uncertain. The author shows 
that a knowledge of invertebrate coloring matter is 
absolutely essential to a clear understanding of the 
physiological action of the pigments of the vertebrata. 

Absorption of Nitrogen by Ptante.— Since the appar- 
ently conclusive experiments of Boussingault, which 
were completed as long ago as 1854, it has been ac- 
cepted as an axiom in physiological botany that the 
free nitrogen of the atmosphere is useless to plants for 
the purpose of assimilation, and that the exclusive 
source of their nitrogenous compounds is the soluble 
nitrates in the soil. But like so many generally ac- 
cepted beliefs, very grave doubt is now thrown on the 
correctness of this view by several papers in the "Land- 
wirthschaftliche Jahrbucher," by Dr. B. Frank. In 
these papers the results are given of a series of experi- 
ments which he considers to prove the point that the 
amount of nitrogen in the tissues of the plant is in 
excess of that which could possibly be due to the solu- 
ble nitrates absorbed from the soil. The nitrogen, 
which must thus have been absorbed through the 
leaves directly from the atmosphere, is perhaps in the 
tissues in the form of organic nitrogenous com- 
pounds, not of nitrates. The nitrates present in the 
tissues of plants, the amount of which varies greatly 
with different plants, are entirely absorbed as such 
through the roots. Dr. Frank believes that the low 
forms of vegetable life, as Oscillaria, Ulothrix, Pleu- 
rococous, Chlorococcwni, and the protonemes of mosses, 
have especially this power of removing free nitrogen 
from the atmosphere, and forming therefrom nitrogen- 
ous compounds, but that the property is probably 
common to all vegetable organisms which contain 
chlorophyl, and that, like the assimilation of carbon, 
it is a function of their chlorophyl. Drs. Hellriegel 
and Willfarth have put forward another view — that 
there is an essential difference between the way in 
which Leguminosffi obtain their nitrogen, and that of 
other plants. They claim to have determined by ex- 
periment that the growth of barley and oats is in di- 
rect proportion to the amount of nitrates absorbed 
from the soil, and that they are totally unable to live 
in a soil entirely deprived of nitrates. This is not the 
case, on the other hand, with vetches, which may grow 
luxuriantly in a soil containing no nitrogen, and which 
must, therefore, obtain their nutriment from some 
other source, viz., the free nitrogen of the atmosphere. 
The authors advance the theory that they do not do 
this directly, but through the instrumentality of the 
microbes contained in the tubers which occur on the 
roots of the vetch, bean, and many other plants be- 
longing to the Leguminossp. These microbes, there- 
fore, carry on a symbiotic existence with the host plant, 
the microbes contained in the soil not being available 
for this purpose. 

To this Dr. Frank replies, dissenting from the dis- 
tinction drawn by Hellriegel and Willfarth between 
Leguminosse on the one hand and grasses and other 
orders of plants on the other hand, all of which, he 
maintains, are, in certain conditions, capable of assim- 
ilating directly the free nitrogen of the air. He further 
points out that there is no pingle direct observation to 
connect the " bacteroids" in the root tubers of Legu- 

minosse with this supposed function, that the fact of 

their being living organisms is subject to considerable 
doubt, and that their structure and mode of life are 
altogether different from those of " mycorhiza," in 

which a true symbiosis between the fungus and the 

root which it envelops has been satisfactorily demon- 
strated. 



Size of Hoaae Sewer*. 

As controversies occasionally arise between architects 
or owners and the health authorities as to the size ne- 
cessary to the main house drain and sewer, it has been 
thought worth while to give somewhat in detail the 
data upon which the regulations of the New York 
Board of Health are based. 

About a year ago the health department found that, 
in several cases, house sewers of the size which they 
considered essential for large buildings were not per- 
mitted by the co-ordinate department which has in 
charge the public sewer system. Correspondence fol- 
lowed as to the desirability of reaching a mutual and 
satisfactory understanding. This resulted in the pre- 
paration of a report on the subject by Messrs. Rudolph 
Hering and Horace Loomis, respectively engineer in 
charge of sewers and consulting engineer of the de- 
partment of public works. This was accepted by the 
board, and its conclusions made the basis of their 
future requirements. The main points ot the report on 
the deductions areas follows : 

The first consideration is evidently as to the amount 
of water, per unit of surface, for which provision must 
be made. Formerly the records kept of rain storms 
gave merely the total fall per hour, leaving it uncer- 
tain whether this was uniform or, as more generally 
the case, the greater part had fallen in a comparatively 
short time. However, the meteorological observatory 
has obtained for a number of years an automatic re- 
cord of the rainfall, showing for each storm the maxi- 
mum rate and its duration, which evidently gives the 
data required for determining the size of the drains. 
These records show that, during the eight years from 
1880 to 1887 inclusive, there were in all thirty storms 
with rates greater than one inch per hour : 



umber of 


Rate. 


Duration 


Stonne. 


IncheB per hoar. 


in minutes. 


12 


1 to 2 


30 toeO 


7 


2 to 3 


10 to 30 


4 


3 to 4 


8 to 15 


1 


4 to 5 


15 


3 


5 to 6 


5 


2 


6 to 7 


3 to 10 


1 


7-5 


2 



Thus in the eight years covered by the records there 
have been three storms with a rainfall of the rate of 
more than six inches per hour, lasting from two to ten 
minutes. As a very few moments of s^uch a storm 
would wet and cool a roof or paved surface sufficiently 
to check evaporation, nearly the whole amount of 
water must have reached the house drain. It was 
therefore considered wise to provide for a maximum 
fall of six inches per hour, as the damage inflicted by a 
single storm, whenthe drains were insufficient, would 
more than outweigh the additional cost of the larger 
pipe. At the same time the other and equally impor- 
tant fact was kept in view that the drain should be 
made, as far as practicable, self-scouring under the or- 
dinary conditions, and to accomplish this the diame- 
ter should be kept as small as may be consistent with 
safety. 

The second consideration in determining the requisite 
size of the drain is the velocity of the water in the 
pipe. This should evidently be, not that derived from 
a theoretic equation, but such as can be attained in 
practice after making all due allowances for traps, 
short bends, etc. It was thought doubtful whether a 
velocity of six, or even five, feet per second could be 
obtained through a six inch quarter bend, unless the 
pipe was discharging full and under pressure. A maxi- 
mum velocity of four feet was therefore assumed as safe. 

Again, to prevent the drain running quite full, an 
available sectional area of 0'18 square foot was assumed 
for the six inch pipe. This, with a four foot velocity, 
would give a capacity of 0"72 cubic foot per second. 
With a six inch rainfall per hour, one square foot of 
roof surface would receive about 000140 cubic foot of 
water per second. The six inch drain should therefore 
carry the water from about 5.000 square feet of surface, 
if it have an effective grade of one-quarter inch per foot. 

With a grade of one-half inch per foot, which is 
often practicable, and a fairly straight run of pipe, the 
velocity may be raised to six feet per second, and 
therefore the capacity and amount of surface drained 
increased to one-half. In this case the six inch sewer 
would safely carry the storm' water from 7,500 square 
feet of roof. The following table gives the size of pipes, 
with the corresponding area of roof drained when the 
effective fall is respectively one quarter and one-half 
inch per foot. 

Roof Area Drained. 
)4 Inch Fall. ii Incti Fall. 

5.000 pquare feet. 7,600 square feet. 

6,900 " 10,300 " 

8 " 9.100 " 13,600 

9 " 11,600 " 17,400 

For large areas it is always better to use two oi- 
more small sewers rather than a single large one. as 
under the ordinary conditions of sewage flow the 
small pipes will he more thoroughly flushed. The effec- 
tive grade of the house drain should also, for safety, 
be measured from above the hydraulic grade line of 
the public sewer, which, in this city, during the heavi- 
est storms, will be at least as high as the arch of the 
sewer.— A. H. Napier, in Architecture and Building. 



Diameter 
of Drain. 

6 inctieB. 

7 " 
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SINQEB'S GREAT SEWING MACHINE HANTTFACTOBT 
AFTEB THE FIBE. 

We chronicled last month the destruction by fire of 
the great establishment at Elizabeth, N. J., of the 
Singer Sewing Machine Company. The ruins present- 
ed a remarkable spectacle, that of a great field covered 
over with a mass of cog wheels, band pulleys, and 
shafts, bent and distorted into all manner of confused 
shapes. Our artist has attempted to convey an idea of 
the scene. It is a difficult subject for the engraver. 

Some notion of the large extent of the establishment 
will be gained when we say that the grounds occupied 
by the works are 32 acres in extent. The main factory 
building had a frontage of 230 feet on First Street, with 
a width of 60 feet. The Trumbull Street annex to this 
building was 800 feet long and 50 feet wide, the whole 
being four stories in height. Below this building, on 
Trumbull Street, were the cabinet and box factories, 
each 200 feet long and three stories high. On the north 
side of the grounds, adjoining the Central Railroad, 
were the forging and foundry buildings, together mak- 
ing one continuous building 1,430 feet in length. The 



Tbe Increase of Special Xoola, 

The fact that machinery specially designed for per- 
forming the work required of it can be used to a far 
greater extent in railroad shops than formerly sup- 
posed is now being recognized by progressive men who 
are superintending the maintenance of rolling stock. 
The advantages of special machinery in manufacturing 
establishments where the products turned out are uni- 
form in quantity, size, and design, have long been ac- 
knowledged. In such cases the work can be outlined 
with great exactness, and when it is decided that a cer- 
tain step in the process of manufacture requires a 
special tool, one can be supplied which will do the work 
with economy, while the magnitude of the business 
will generally keep a machine of this kind continually 
employed on the work it was intended to perform. In 
recent years it is, therefore, not uncommon to see shops 
in which two-thirds of the machinery is either special 
or fitted with special attachments. 

The nature of the work done in the average railway 
repair shop is in such sharp contrast with that just out- 
lined that it is no matter of surprise to find compara- 



forward to their present state of perfection the excel- 
lent tools now found in many railroad shops in this 
country, it must be acknowledged that they do not 
always act as though they realized the importance of 
the present tendency toward special machinery in rail- 
road work. We know of cases where they would not 
undertake the building of a new tool of special charac- 
ter without charging the cost of all drawings and pat- 
terns to the company desiring the first tool of that 
kind, even though, as in one case, the possibility of sell- 
ing more machines from the same patterns was evi- 
denced by the fact that a second and independent re- 
quest was presented for prices on a tool for the same 
work. To be compelled to pay two prices for a machine 
worth say $2,000, simply because it was the first one, is 
rather discouraging to the mechanical department of a 
progressive road, especially when they can see oppor- 
tunities for selling quite a number of them, provided 
the first is a success. It makes them think that the tool 
builders have in such cases little faith in their own de- 
signs, do not realize the importance of the tool, or are 
not disposed to take any chances whatever. 




SINGEB'S SEWING UACHINE MANTJFACTOBT AFTEB THE GBEAT FIBE. 



foundry alone has an area of 2^ acres in one open 
fioor, and the total fioor area of the works is 18 
acres. 

All the works were rapidly rebuilt and are already 
again in full operation. 

Previous to the fire about 3,300 persons were em- 
ployed. 

One thousand five hundred sewing machines per day 
are turned out. They consume a very large amount 
of raw material, the daily melt of pig iron alone varyr 
ing from 75 to 80 tons. 

About $40,000 in wages is weekly distributed among 
the employes, the most of whom live in Elizabeth. 

The Singer Company have thoroughly systematized 
the manufacture of sewing machines, introducing and 
tiuccessfuUy using automatic machinery in every de- 
partment, and with their large corps of well trained 
employes, the work In their immense factory goes on 
with the precision and regularity of clockwork. In 
the factory everything is scrupulously neat, and every 
provision is made for the safety, health, and comfort 
of those who spend their time within its walls. 

Through the open portions of the premises are scat- 
tered trees, which overshadow well kept lawns, thickly 
dotted with fiowers, and, indeed, the grounds, on which 
a force of men is kept continually employed, have more 
the appearance of a park than a factory yard. 



tively little special machinery in them ; for while it is 
quite evident that the manner in which certain work is 
performed can be improved upon, one may not be justi- 
fied in obtaining the tool required because it cannot be 
employed steadily enough to make it pay for the first 
cost and the floor space which it occupies. This con- 
dition of affairs is fast being changed, however, partly 
from the fact that there is a decided increase in the 
number of tools which, while deserving the name 
special, have a sufficient range to permit of their con- 
stant employment to good advantage. Another thing 
which has its influence in bringing about a change is 
the tendency to do a large amount of heavy repairs 
and new building at one or two points on a system and 
have the smaller shops take care of light repairs, these 
calling upon the main shops for many finished articles. 
This makes no small portion of the work of the main 
shops sufficient, both in quantity and quality, to war- 
rant the employment of special tools. 

For this special machinery the railroads must gene- 
rally look to the machine tool builders. The idea may 
originate with the railroad and the complete design 
may come from the same source or be the result of the 
combined efforts of the road and the tool builder, but 
the road must finally depend upon the builder for the 
work of construction. With all due credit to the en- 
terprising builders who have done so much to bring 



The tool builders, however, are generally fully alive 
to their opportunities, and there can be little doubt 
but that there will be a more extensive adoption of 
special machinery in the near future, and to the list of 
those now in use we may expect to find added a num- 
ber in which much of the work now done by planing 
will be accomplished by milling operations. At least 
one of the leading roads of the country is beginning to 
use special milling tools quite extensively, buying them 
in large numbers for the equipment of new shops, and 
introducing them in their older plants. This has been 
done after a trial which has demonstrated their value. 
— The Railway Beview. 



One Tbousand Sheep Killed In 
Accident. 



a Railroad 



One of the most disastrous wrecks to the Atlantic and 
Pacific Railroad occurred Friday evening. May 30, two 
miles west of its junction with the Santa Fe Railroad. 
A train of double-decked cars, loaded with some five 
thousand fine merino mutton sheep, on the way from 
California to the Chicago market, was wrecked by the 
breaking of a truck. Every car but two was destroyed 
and about one thousand sheep killed outright. The 
Indians of the neighborhood worked all night skin- 
ning carcasses. They will have mutton for months to 
come. 
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A SUBWAY MANHOLE EXPLOSION FOLLOWED BY A 
OAS FIBE. 

On Friday, June 13, a gas explosion, followed by a 
conflagration of many hours' duration, took place on 
the corner of Broadway and Pulton Street, in this city, 
which is the worst of the many street explosions w'hich 
have yet occurred here. For a number of days a gang 
of men in the service of the New York Steam Heating 
Company had been at work at this locality excavating 
the street where one of their manholes is situated. The 
excavation had been pushed to a considerable depth 
below the lines of water and gas mains, and the work- 
men early on Friday morning, having finished their 
work, were filling the excavation. At about 3:30 A. M. 
a gas explosion occurred. Stones and bricks were sent 
flying in all directions from the neighborhood of the 
electric subway manhole across the street. Complaints 
of gas leakages in the neighborhood have been fre- 
quent. After the explosion it was found that there 
was enough of a leakage to maintain a considerable 
flame from the neighborhood of the manhole. It seems 
to have been left to itself, as it continued to burn for 
some time until it suddenly increased, and for a num- 
ber of hours a blaze higher than a man was produced, 
which indicated a consumption of perhaps 5,000 feet an 
hour. The sudden increase is 
attributed to the melting of the 
lead calking of the gas mains. 
The original cause of the fire is 
supposed to have been an over- 
turned lamp. One of the work- 
men is believed to have upset a 
lamp, which, falling down into 
the trench, lighted the gas and 
caused the original explosion. 

As the gas companies' repre- 
sentatives reached the scene 
they commenced bagging the 
mains in the vicinity. Small 
holes were made in the pipes 
and India rubber bags were in- 
serted, which were then expand- 
ed by air or by water forced into 
them. In this way the gas was 
gradually cut off, and the fire 
was eventually extinguished. 

The damage done to the elec- 
tric subways and to the wires in 
them was very great. A quan- 
tity of the structure is wrecked. 
Much of the wire is destroyed, 
and the loss is placed as high as 
$70,000. The whole occurrence 
emphasizes the necessity for some 
better system of subterranean 
distribution of light, heat, and 
electric energy than this city 
now possesses. The present elec- 
tric subways with leaky gas 
mains near them are a constant 
source of danger. The excava- 
tions made by the steam com- 
pany in the present case un- 
doubtedly disturbed the over- 
lying gas pipes, and caused leaks 
which were largely responsible 
for the extent of damage and of 
risk to life and property. 



Consamptlon. 

We adverted recently to the apparent anomaly 
that, while it is impossible to trace any direct connec- 
tion between climatic peculiarities and the prevalence 
of phthisis, there is a practical unanimity of opinion 
that no remedy for that disease possesses an efBcacy at 
all comparable to change of residence. A fuller con- 
sideration of this paradox will not be without interest 
and profit. The problem is to account for what we 
take to be accepted facts — viz., that, on the one hand, 
phthisis prevails in all countries and in every variety 
of climate, that St. Petersburg and Naples, Glasgow 
and Madrid, Bombay and Melbourne, New York and 
New Orleans, show an approximately similar mortality 
from this disease ; while, on the other hand, all experi- 
ence proves that change of residence involving change 
of climate generally effects some good, except in ad- 
vanced and hopeless cases, and that, after making 
every deduction for its numerous failures, it remains 
our most potent therapeutic resource. It was too long 
the current opinion that when a patient benefited by 
a sea voyage or a visit to Davos, Colorado, Algeria, or 
Egypt, it was because he had exchanged a damp 
climate for a dry one, or a cold for a warm one, and it 
was somewhat carelessly assumed that the British 



irses for Coffee. 

It is asserted by men of high 

professional ability that when 

the system needs a stimulant, nothing equals a cup 
of fresh coffee. Those who desire to rescue the 
drunkard from his cups will find no better substitute 
for spirits than strong new-made coffee, without milk 
or sugar. Two ounces of coffee, or one-eighth of a 
pound, to one pint of boiling water makes a first-olass 
beverage, but the water must be boiling, not merely 
hot. Bitterness comes from boiling too long. If the 
coffee required for breakfast be put in a granitized ket- 
tle overnight, and a pint of cold water poured over it, 
it can be heated to just the boiling point, and then set 
back to prevent further ebullition, when it will be 
found that while the strength is extracted, its delicate 
aroma is preserved. As our country consumes nearly 
ten pounds of coffee per capita, it is a pity not to have 
it made in the best manner. It is asserted by those 
who have tried it that malaria and epidemics are 
avoided by those who drink a cup of hot coffee before 
venturing into the morning air. Burned on hot coals 
it is a disinfectant for a sick room. By some of our 
best physicians it is considered a specific in typhoid 
fever. — The Epicure. 




In a recent speech Congressman Atkinson, of West 
Virginia, said : "If all the ports of entry on both oceans 
were to-day blockaded so that no vessel could enter them 
bearing the products of othercountries, and war should 
be declared against us, we could, with our present 
facilities, produce every munition of war, and every 
article thet we might need for our sustenance for a 
thousand years." 



A OAS FIRE m NEW TORK. 

Islands were hotbeds for the growth of tubercle, and 
that escape from the British climate was the chief desi- 
deratum. A fuller knowledge of the prevalence of 
phthisis puts an end to such crude notions as these. 
We know that the disease is excessively prevalent in the 
large cities alike of temperate, subtropical, and tropical 
latitudes ; that it is as prevalent in the West Indies as 
in Great Britain, that the West Coast of Africa may 
compare in this respect with Ireland or Massachusetts, 
and that, in fact, we get involved in hopeless dilHcul- 
ties when we attempt to trace any regular or direct 
connection between the meteorological characters of a 
country and its proneness to tubercle. Yet, withal, it 
is utterly impossible to question the evidence of the 
benefit which accrues from a judicious change of 
climate. 

The seeming anomaly begins to become more intelli- 
gible if we distinguish between the direct and the in- 
direct effects of climate. Heat and cold, dryness and 
moisture, have but a slight, if any, effect upon tuber- 
cle ; but a climate that by reason of sunlessness, vari- 
ability, cold winds, or other such characters prevents 
regular outdoor exercise, and depresses the nervous and 
digestive systems, may be taken as uniformly injurious 
to the consumptive ; while, on the other hand, a 
climate that, by reason of its high average of cheer- 
ful, sunny days, without excessive heat or undue ex- 
tremes, permits regular outdoor exercises, and acts as 
a general tonic to the system, may be counted upon 
with considerable confidence to act beneficially. We 
think there is strong evidence that no single meteoro- 



logical feature has any preponderant efiBcacy, and that 
we must rather look to the tout ensemble, the general 
features of a climate, and its net influence upon the 
system. Thus, a climate, advantageous by reason of 
possessing a high average of bright, sunny days, may 
be spoiled for the purposes of the phthisical by 
sudden perturbations of temperature, or by high 
winds, or by dust storms. On the other hand, 
equability, which is so desirable, maybe purchased too 
dearly if, as for instance in the Hebrides, it is found in 
conjunction with almost constant rain and a minimum 
of sunshine. The sufferer from phthisis requires, 
speaking broadly, sunshine, fair equability, shelter 
from much wind, especially from cold winds, facilities 
for spending the maximum of time out of doors with- 
out risk of inflammatory complications, good food, 
and reasonable comfort. The diiScult point is to de- 
termine what climate and what locality afford these 
conditions in conjunction one with the other. Nega- 
tively, we may safely lay down the rule that no climate 
will in the long run benefit if it is sunless or character- 
ized by sudden perturbations of temperature and hy gro- 
metric conditions, or if it is very windy, or if its net in- 
fluence is to encourage an indoor life and habits of in- 
validism. Our embarrassment in making a choice for a n 
individual case of phthisis arises 
from the fact that a climate may 
act beneficially through one of 
its characteristics and injurious- 
ly through another, and the diffi- 
culty of striking a balance is 
often very great. The high alti- 
tudes are dry, sunny, and tonic, 
but the extremes of temperature 
are great. The interior of some 
parts of Australia have much to 
recommend them, but the sum- 
mer heat is too great, and dus-t 
storms are frequent. The ocean 
islands, such as Madeira or Ten- 
eriffe, have much equability and 
a high average of fine weather, 
but thei^'often unduly depress 
the nervous system or upset the 
digestion. The problem becomes 
more complicated the more fully 
it is considered. General rules 
are of little value, and each case 
must be considered on its merits 
and in the light of practical 
experience. 

Change of climate is of value 
to the phthisical, in the next 
place, because it usually in- 
volves changes of habit. It 
helps the invalid to shake off his 
invalidism. It tempts him from 
his warm corner, easy chair, and 
self-centered, self-indulgent lite, 
into some participation, how- 
ever slight, in the interests and 
pursuits of others. The most 
signal successes in climatic treat- 
ment have been in the cases of 
patients who have exchanged 
the invalid's room at home for 
cattle ranching in Colorado, tb- 
bogganing at Davos, treking in 
the Orange Free State, or sheep 
farming on the Riverine plains 
or Darling Downs of Australia. 
Here climate has not been the 
proximate cause of restoration to health, but it has 
been the condition, without which the other causes 
could not have come into operation. As a general 
rule, change of climate without change of life is a fail- 
ure, and can never be recommended with any degree 
of confidence. It is to the neglect of this rule that 
many failures may reasonably be attributed. 

Lastly, we cannot afford to ignore a consideration 
which the modern advances in the pathology of tuber- 
cle force upon our attention — viz., that change of 
climate may often act beneficially by removing the 
patient from foci of contagion. Even when the disease 
has become thoroughly developed, it is reasonable to 
suppose that those conditions which gave it origin may 
increase its activity. 

Change of climate, which a superficial survey of the 
facts might lead us to regard as likely to be wholly in- 
operative in phthisis, may in these various ways be 
theoretically justified, but its chief claim upon our at- 
tention is the practical one. It often fails, no doubt, 
but not seldom it is productive of benefit which we 
should vainly endeavor to procure by any other means 
with which we are at present acquainted. — Lancet. 

I ALWAYS keep ready for use a six ounce bottle of 
potassa-alum water, made by adding two or three tea- 
spoonfuls of the potassa-alum to the bottle of fresh 
water. Use equal quantities of this and fresh water for 
mixing your plaster. It hardens the plaster and keeps 
it from shrinking, and after vulcanizing, your plaster 
will not stick to the rubber. — Dr. Penny, in Archives. 
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THE • lasth STSEET VIADTTCT, NEW TOSE CUT, K. T. 

{Continued from first page.) 
special extension of a generally triangular sbapeeffects 
the junction of viaduct and bridge. When it is con- 
sidered that it prolongs the ascent of the hill to about 
three times its present length, the easy grade afforded 
by it can be realized. 

The general appearance of the structure is shown in 
the cuts. It consists of an elevated roadway fifty feet 
wide, with granite block pavement. On each side of 
the roadway are asphalt sidewalks, each ten feet wide. 
At the junction of 7th Avenue and the McComb'sDam 
road an abutment of masonry is established. The 
viaduct starts here on a level of 34"48 feet above the 
Harlem River. For about one hundred and thirty 
feet it is level. The up grade then begins, and for a 
distance of 675 feet the ascent is 4'791 feet in 100. This 
brings it to the line of 8th Avenue. An extension is 
located at this point directly over the elevated rail- 
road station, which extension measures 70 feet on the 
axis of the bridge, and is 170 feet wide. The surface of 
this plaza is level, and four flights of steps descend 
from it to the street, communicating also with the 
elevated railroad. The up grade recommences, and 
for 735 feet it rises with a grade of ■4'695 feet in 100. 

It then reaches Edgecomb Avenue, attaining an ele- 
vation of 105 feet, a total rise of 71 48 feet. At this 
point an abutment and retaining wall is built. The 
principal view of the structure which we present is 
taken looking down from this point. The 8th Avenue 
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have their expansion ends up hill. Faced bearings are 
provided, which rest on turned steel rollers. 

The general specifications provide that power rivet- 
ing is to be used wherever possible. Punched rivet 
holes are allowed in steel up to ^ inch in thickness, 
but such holes must be % inch smaller than the rivet 
and must be reamed out to fit. For greater thicknesses 
drilled holes are to be adopted. In lattice work the 
sharp edges left by drilling or reaming must be eased 
off. For steel portions open hearth metal is prescribed 
of 36,000 lb. elastic limit and 60,000 to 68,000 lb. 
ultimate strength. All the main elements of the 
superstructure are to be of steel. Wrought iron is per- 
mitted for some subsidiary parts. 

An ornamental railing and lamp posts are provided. 
One of the cuts gives a general view of these portions, 
whose appearance certainly indicates excellent taste on 
the part of the designer. The time for the completion 
of the work is placed at five hundred days from July 1, 
1890. When completed it will be a most impressive 
structure, and one that will by its functions as well as 
appearance be a great addition to the upper portions 
of the city. 

■ » < ■ > > 

A Novel Application of W titer Po^ver. 

One of the best examples of the utilization of waste 
water is that recently made at Watsonville, in Califor- 
nia. The Corrillitos Water Company, of that place, 
get their supply from the Corrillitos Creek, at a point 
7Ji miles from the town. Their distributing reservoir 
is located 1^ miles distant, at an elevation of 
90 ft. The water is brought from the Corrillitos 
Creek, 6 miles above, in a 15 in. pipe, and dis- 
charges into the reservoir under a considerable 
head. It occurred to the water company not 
long ago that this pressure might be utilized to 
light the town, and after conference with the 
Pelton Water Wheel Co., of San Francisco, the 
scheme was found to be perfectly practicable, 
and a contract was at once entered into with 
that company to erect the power plant, and 
with the Thomson-Houston Co. for the electric 
installation. The plant consists of a 4 ft. Pelton 
wheel, which runs under a pressure of 60 
pounds, equal to a head of 140 ft., the water 
being discharged on to the wheel through a 
2Ji in. nozsle. Close regulation is afforded by 
a deflecting nozzle and hydraulic governor, 
which gives perfect steadiness to the lights. 
The dynamo is a T. & H. alternating current, 
which runs three hundred 16 C. P. incandes- 
cent lights, the current being carried to the 
town, \% miles distant. 

The power thus furnished, it will be seen, is 
from the waste water that has been absolutely 
valueless, and is so much clear gain to the com- 
pany, the cost of operating the plant being 
almost nominal. The water after leaving the 
wheel falls into the reservoir, having been 
aerated and freshened to as great an extent as 
though it had been dashed over a cataract. 



track specially devised for the purpose, by which plan 
the car body can be removed very readily, and the 
same truck siifQce for an open car in summer or closed 
car in winter. The batteries are arranged under the 
seats of the car. The motorcar weighs, with the truck 
and all mechanism complete, 14,100 pounds, and has 
seating capacity for 30 passengers. — Electrical Review. 

♦< » < » 

Cleopatra's Needle. 

It was lately stated in the House of Commons that 
the inscriptions on Cleopatra's Needle are showing 
signs of decay. Mr. John Dixon, the contractor for 
conveying the monolith from Egypt, denies this and 
says: 

After making a careful personal examination of the 
monument, my critical eye fails to detect upon its sur- 
face a sign of any decay whatever. Were there such, 
there could be no doubt there would be grains of the 
stone lying on the altar steps and top of the pedestal. 
I climbed up and could not see one sign of any decay. 
I also could see c;littering points on the surface of the 
solution of silica supplied to mo by the skilled chemists 
of the British Museum, ot the suggestion of my old 
friends Sir Richard Owen and \^r. Birch, and of which 
three coats or washes v/ere given with the greatest care 
before the trunnions and fastenings for the final lift 
were placed around i':. 

There is another reason also in the natural composi- 
tion of this peculiar bed of syenitic granite that crosses 
the ya,lley of the Nile at the First Cataracts, and from 
the quarries at the small village of Syene, from which 
all the known obelisks were cut, viz., the total absence 
of mica in the stone. In all other granites this readily 
destructible material exists. Moreover, it must not be 
forgotten the centuries that have passed away since 
this ancient monument was erected by the Pharaoh 
Rameses II. at the main gateway of his great temple at 
On, the Heliopolis of the Greeks. There it stood for 




BAILING AND LAMP POST FOE 155th ST. VIADUCT. 



thus incidentally accomplishing without ez- 



HAP SHOWING LOCATION OF VIADVCT WITH 
BEFEBENCE TO HABLEH BIVEB. 







ELEVATION OF VIADUCT. 



plaza and the connection with McComb's Dam Bridge 
are clearly shown. 

The structure in general is to be carried on two par- 
allel rows of columns. These rest on foundations which 
will vary according to the ground. Where piling is 
required, it is to be of spruce or yellow pine, of at 
least 12 inches diameter at butt and 8 inches at point. 
Yellow pine is specified for the caps, to be secured to 
the piles by one inch round drift bolts 20 inches long. 
On the piling or on the rock, as the case may be, con- 
crete foundation is established, which is reduced in 
area b}' steps until a definite plane is reached. A gra- 
nite block 4 feet 6 inches square and 18 inches thick is 
then bedded upon it, and on this an iron casting or 
base plate is placed, held down by 1% inch anchor 
bolts, which may be six feet long. On this plate the 
column is placed. It is of the box girder type, with 
lattice sides, and is built up of 3^ inch by % inch an- 
gle irons and % inch webs. In general terms they are 
18 inches square, and vary in height from 21 to 61 feet. 

On the columns rest cross girders of the web or plate 
type. The standard size has 5 foot 6 inch webs, % 
inch thick. On these rest the longitudinal girders, of 
similar type, but in general with 4 foot 3 inch web, % 
inch thick. On these, again, the roadway is establish- 
ed by small cross beams, with the interstices filled up 
with % inch buckle plates having a rise of 3 inches in 
the crown. The road bed is brought to its proper con- 
tour by concrete, and granite blocks are placed on this 
surface. 

The stringers or longitudinal girders axe laid so as to 



pense just what is so much needed in such cases. 
This plant has been in successful operation some 
three months, and it is now proposed to put in an ice 
machine and thus utilize the power wasted during the 
day. There are probably hundreds of places all over 
the country where the same experiment can be repeated 
with corresponding results. 

^ I t » »■ 

Tbe Patton Electric Car motor. 

The basis of operation is the generation of electricity 
upon the vehicle, thus rendering each car independent, 
and dispensing with overhead or conduit wires for the 
transmission of electric force. By this system also all 
the obstacles which have rendered the service of many 
storage battery cars so unsatisfactory have been 
removed. 

The gas engine runs continuously, and is geared to a 
dynamo generating electricity, which is received by 
accumulators, where it is stored for service as desired. 
An electric motor is geared to the axles, and the cur- 
rent necessary for the propulsion is admitted to the 
said motor in a greater or less degree, according to the 
power required at any given moment. Thus the move- 
ment of the car is entirely subject to the will of the 
operator, who can regulate the propelling force in 
accordance with the obstacles to be overcome. Mean- 
time the storage batteries are kept continually charged 
by the engine and dynamo, so that reserve force is 
always in readiness for any emergency. The entire 
cost of maintenance of this power is I'l cents per mile. 
The engine, dynamo, and motor are carried upon a 



eighteen centuries, and was about 23 years B. C. re- 
moved by order of Cleopatra to the palace she was 
erecting at Alexandria for her friend and constant 
visitor, Julius Csesar. The architect appointed by her 
was Pontius, the father of Pontius Pilate, the Gov- 
ernor of Judea. The rounded corners of the bases of 
these two obelisks had doubtless been chipped off by 
the gatekeepers at On and sold to the pilgrim visitors. 
Pontius Architante had eight bronze crabs cast and 
placed them under the rounded corners of the stones, 
and on the big claw of one of the two crabs which 
alone remained was, when the pedestal was cleared of 
its surrounding sand, found this inscription : "In the 
sixth year of Augustus Csesar, 1, Barbarus, Prefect of 
Egypt, caused these obelisks to be erected by Pontius, 
the architect.'* Since then another nineteen centuries 
are passed, and even this 3,700 years of weathering has 
not erased one single portion of the hieroglyphs. — The 
Architect, London. 
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Keep Bnsy. 

The secret of success in life is to keep busy, to be per- 
severing, patient, and untiring in the pursuit or call- 
ing you are following. The busy ones may now and 
then make mistakes, but it is better to risk these than 
to be idle and inactive. Keep doing, whether it be at 
work or seeking recreation. Motion is life, and the 
busiest are the happiest. Cheerful, active labor is a 
blessing. An old philosopher says : " The firefly only 
shines when on the wing ; so it is with the mind ; when 
once we rest, we darken." — Blmina. 
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WALL 0BNAHENT8. 

There is a great deal of satisfaction in the possession 
of home-made ornamental objects, because they are the 
work of one's own band, and, besides this, they are not 
obtained by the expenditure of money that might, per- 
haps, be needed for other purposes. 

Ornaments belonging to the wall go a long way in 
furnishing and beautifying the house. Pictures, care- 
fully selected, are highly effective. Many of the mod- 
ern photographs, photogravures, and photo-engrav- 
ings which are really meritorious can be obtained for 
fifty cents or a dollar each. Some fairly good etchings 
and imitations of water colors are also sold at reason- 
able prices. The great item in connection with a low- 
priced picture is the frame ; but any one with such 
tools as are commonly found about the house and with 
a small quantity of material can readily make a variety 
of frames worthy of any place in the house. 

The simplest frame to make is that shown in Fig. 1. 
This is made from a narrow flat board of chestnut, 
butternut, or even ash or oak, having its inner edge 
rabbeted to receive the glass, mat, and backing. This 
strip is stained and finished before it is mitered. The 
staining is done by brushing the strip evenly with a 
thin coating of asphaltum, or with a thin stain of log- 
wood, or with a stain formed of either of the following 
dry pigments, burnt umber, burnt or raw sienna, mixed 
with turpentine and a very small proportion of boiled 
linseed oil. Chemical ink or writing fluid, reduced 
with water so as to produce a greenish-gray tint, 
answers a good purpose. 

After the stain is dry, the tint is lightened alotig the 
Inner or outer edge of the strip, as taste may dictate, 
by scraping the wood by means of an ordinary wood 
scraper, or by rubbing the surface down by means of 
Qne sandpaper. It is obvious that the stain may be 
applied to the wood in such a way as to graduate the 
tint without the necessity of scra])ing or sandpaper- 
ing, but this requires practice. 

The tint should be so graduated as to be very light. 




A Very pretty and easily made wall ornament is 
shown in Fig. 3. It consists of a number of peacock 
feathers arranged radially or in the form of a fan with 
the quills attached to an elliptical piece of pasteboard 
by means of sealing wax. The pasteboard is fitted to 



Pig. 1.-W00DEN FBAME. 

or nearly the natural color of the wood at one edge of 
the strip, while the other edge should be quite dark. 
The strip may be finished by flowing over it three thin 
coats of shellac varnish, allowing each coat to dry thor- 
oughly before applying the next. The first two coats 
should be rubbed down with very fine emery paper 
after they become thoroughly dry and hard. The last 
coat may be left bright, or its luster may be toned 
down by means of the fine emery paper. The mould- 
ing or strip thus prepared is mitered in the usual way 
by the aid of a miter box, and nailed and glued to- 
gether at the corners. 

The mat in this case consists of a piece of thick paste- 
board in which is cut an opening of the desired form. 
The edges of the pasteboard are beveled around the 
opening, and canvas, crash toweling, or white or tinted 
cotton velvet is secured to the pasteboard by means of 
book binder's paste (flour paste with glue added). 
After the paste becomes dry, if desired, a design may 
be painted on the mat with water colors. 

The frame shown in Fig. 2 is made on a different 
plan. In this case the wooden moulding is half round 
on its face. A saw kerf is made at the inner side of the 
rabbet. The edge of a strip of white or " ivory " xylon- 
ite is inserted in the saw kerf, and held there by a thin 
strip of wood glued in. A small percentage of glycer- 
ine or even common molasses should be added to the 
glue used for this purpose. The zylonite is wrapped 
around the moulding and fastened by means of a thin 
strip of wood laid over it and secured by small nails or 
brads. The corners of this frame are formed by means 
of rectangular blocks of wood painted wtjite on their 
sides and furnished on the front with a square of zylon- 
ite held in place by an ornamental brass nail. 

If a larger frame is required, that can be made with a 
single strip of zylonite, the joint may be covered by 
means of a curved half round strip of brass well pol- 
ished and lacquered, and applied as shown in the en- 
graving. 

This frame may have a gilt lining as well as the mat. 
It has a very chaste appearance, looking much like a 
frame of ivory, and it is withal durable. 




Fig. 3.-FEATHEB OBNAHENT. 

an iridescent shell and fastened in with sealing wax. 
A wire loop inserted in the pasteboard serves for 
hanging tne ornament. It may be placed between 
windows, above or below pictures, and in many other 
places with good effect. 

In Fig. 4 is shown a wall cabinet, which is not only 
highly ornamental, but very useful. The body of the 
cabinet is of pine or other soft wood. The doors are 
arranged to receive the beautiful zylonite bass-reliefs 
sold by the manufacturers of this superb material. In 
openings in the back of the cabinet are inserted orna- 
ments of the same character. They resemble ivory 
and. are very serviceable. 

The body of the cabinet is neatly covered with 
canvas, toweling, or lightly tinted cotton velvet, on 
which are painted designs in water or oil colors. The 
edges of the shelves are preferably covered with sheet 
zylonite, although they may with good effect be covered 
with the material used on other parts of the cabinet. 
Ornamental brass hinges and taimmings should be ap- 
plied to the doors, as shown in the engraving. 

■ < < ■ I » 

Betiveen England and the Continent. 

The Building News thinks there won't beany Chan- 
nel tunnel ready for the holiday exodus of architects 
and students to the Continent this summer ; but since 
Carlyle's well-known and oft-quoted saying seems won- 
derfully applicable to a large portion of the English 
nation, who, having a " right little, tight little island," 
would literally undermine its tightness and Tightness 
by constructing a dry thoroughfare from it to the Con- 
tinent, there seems some reason to believe that in 
days that have grown yet more evil, the tunnel will 
be commenced with serious intentions, be it ultimately 
finished or left incomplete. Of ideas and schemes there 
are plenty. What with tunnels and bridges, and a 
combination of the two means of crossing the silver 
streak, not to mention the marvelous designs for blow- 
ing up or flooding a tunnel at a moment's notice — a 
fascinating subject to reflect upon, one would think. 




cording to the Daily News correspondent, " singularly 
resembles Napoleon." M. Varilla's scheme consists of 
bridges, combined with a tunnel. Piers or " bridges " 
would run out from the shores of either country, and 
at their extremities would be lifts to lower the trains 
into the tunnel. There is no denying the originality 
of the idea, which, it is to be supposed, was conceived 
with the object of rendering seizure of the end of a tun- 
nel on the Watkin model impossible. Otherwise it 
might be docketed along with many other schemes as 
issuing direct from an inventor in Bedlam. The trains 
on this system would be run some way out to sea, let 
down IfiO feet or 170 feet, run along the tunnel, up the 
lift in the twinkling of an eye, along the other bridge, 
or pier, and there you are — if nothing goes wrong with 
the works. 



Fig. 4.-A WALL CABINET. 

when in the bowels of the earth, midway between 
Calais and Dover ! 

The latest scheme, the details of which have been 
put before an admiring public, who take it all in for 
gospel, is that of M. Varilla, a Frenchman, who, ac- 



Electrical Rallivays. 

In a recent lecture at the Franklin Institute, Phila- 
delphia, Capt. Eugene Griffin said: "The success of 
electrical propulsion has been established beyond a 
question. It is only a matter of time, and that a short 
time, when it will replace the horses on the majority of 
our street rail ways. It is only a matter of time, a some- 
what longer time, perhaps, when it will be the propel- 
ling power on all our elevated roads, for the elevated 
roads possess ideal conditions for the application of 
electricity. It is within the bounds of possibility that 
our steam roads will be run with electricity ; certainly 
this power offers many advantages for the suburban 
traffic in the vicinity of the large cities. The possible 
utilization of hitherto neglected water powers will be 
one of the factors in determining the extension of elec- 
trical propulsion in this direction. Already we see the 
beginning. The West End Company, of Boston, are 
building longer cars, with radial and double swiveled 
trucks. The New York elevated roads are anxiously 
seeking a solution to the problem of how to enlarge 
their carrying capacity without rebuilding or ma- 
terially altering their superstructures. Longer trains 




Fig. 2.-ZTL0NITE FBAHE. 

are requisite to meet the increased demands. The 
limit of the capacity of the present locomotives has 
been reached. Increased weight in the locomotive 
means an immense expenditure for strengthening or 
practically rebuilding the roadway. Cables are not 
feasible, as the strain on the grip would not permit of 
long trains, and it would be difficult to combine speed 
and safety with any considerable increase in the num- 
ber of trains. Cables would not permit of satisfactory 
switching arrangements at the termini and elsewhere. 
Electricity offers the best solution. Equip each car 
with motors. Flexible electrical connections can easily 
be made from car to car, as is now done on surface 
roads, to light the tow cars, and the whole train con- 
trolled by the driver on the front platform of the lead- 
ing car. Electric, vacuum, or air brakes can be used 
in the same way. It matters not how many cars we 
have in a train — one or fifty. Each car adds its own 
power and all work together. There is no dead weight 
to pull, as in the case of the locomotive. The passen- 
gers themselves furnisTi the weight for traction. The 
switching arrangements present no difficulties what- 
ever. The motors can be reversed and run equally 
well in either direction. The train can be controlled 
from either end and any increase or decrease in the num- 
ber of cars will not affect the controlling mechanism. 

"It is difficult to conceive of a more flexible system. 
It seems to be the ideal system for the elevated roads, 
and is bound to be adopted in the near future." 



Tbe Detroit International Fair. 

Among Western enterprises of large note and import- 
ance this year, in which many readers will find depart- 
ments of direct interest to their business, is the Detroit 
International Fair and Exposition, to be held in De- 
troit, Mich., August 36th to September 5th inclusive. 
The grounds of this exposition are among the finest, 
and its buildings among the largest and handsomest of 
any fair or exposition in the country. It offers a large 
and costly list of cash premiums. This great fair is 
continental in its scope, and embraces exhibits from all 
over tbe United States and Canada. 
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BEGENTLY PATENTED INVENTIONS. 
Railivay Appliances. 

Car Coupling.— Charles E. Seabury, 

Stony Brook, N. Y. This device is designed to be 
simple, inexpensive, and automatic, whereby the cars 
may be coupled without requiring the train men to go 
between them, the coupling being also adapted to con- 
nect with the common link and pin drawhead. 

Car Coupling. — Albert B. Evenden, 

Walertown, N. Y. This is a coupling also adapted for 
use with cars having the ordinary link and pin coupling, 
and with cars of different heights, the drawbar head 
having a hook or hooks upon its top, while there is a 
link secured to the head by a pin and slot connection 
and a joint in the link Intermediate of its length, with 
other novel features. 

Car Hkater. — Charles O. Newton, 
Homer, N. Y. In accordance with this invention a hot 
air chamber extends under the entire floor space of the 
car, the jtteam pipe extending through such chamber 
under the central aisle, the exhaust pipe inclosing the 
steam pipe, and the invention covering various novel 
features of construction and combinations of parts. 



iniBcellaneoaB. 

Sand Band. — Humphrey Trembath, 

Evart, Mich. This is a guard for excluding sand, mnd, 
and dust from the hubs of wheels and the spindles of 
axles, and has a hood in the form of a truncated cone 
with an open lower side, and large enough to allow the 
hub to revolve freely within without touching it, the 
hood being so hinged as to be freely raised for oiling, 
etc. 

Vehicle Gearing.— Paris Erb, New- 
port, Pa. This is an improvement in fifth wheel con- 
struction, the fifth wheel having its lower section pro- 
vided with sockets or bearings and the clips having 
pivot studs or gudgeons adapted to fit in the bearings, 
whereby in descending a grade the vehicle will push 
forward and operate to tilt the axle back, and the shafts 
will be prevented from rising, and on a level or uphill 
grade the draught will turn the axle to hold the shafts 
lip. 

Sled Knee. — John Ainmon, Stough- 

ton. Wis. This is a knee formed of plate metal, with 
upright, side, and top or crown portions, the upright 
portions being curved in cros^ section while the top or 
crown portion is curved or arched upward from side to 
side, the construction being designed to increase the 
strength and strain-resisting power of the knee. 

Bob Sled. — Sven Legreid, Stoughton, 

Wis. This is an improvement designed to simplify and 
strengthen the rave attachment, the attachment having 
its base portion adapted to the upper end of a sled knee, 
and having its upright portions curved or arched in 
cross section, the attachment supporting the rave at Its 
upper end, to which it inclines outward, and the beam 
being supported at its end therein. 

Nail Keg. — Henry E. Spilman, Spil- 

man. West Va. This keg is composed of a transversely 
corrugated sheet metal cylinder, having detachable 
wooden heads made in sections, and adapted to be 
locked in end grooves formed by the corrugations, by 
being rotated about the axis of the keg. 

Machine for Hooping and Head- 
ing Kegs.— Theodore A. Cook, Brooklyn, N. Y. This 
machine has a header plate and a reciprocating upper 
table, in combination with a flange attached to the 
table to surround the barrel, a plate within the fiange 
and spring-actuated hoop drivers pivoted therein, with 
other novel features, the machine being more especially 
designed for hooping paint kegs, etc. 

Ventilating Barrel. —John F. 

Bust, Norfolk, Va. This barrel is composed of a 
veneer blank cut through its middle, with transverse 
parallel slits, leaving the edges of the blank continuous 
or unsevered, while the middle portion is expanded to 
give the curve to the barrel and form ventilating open- 
ings. 

Belt Replacer. — Frank Balderson, 

Oketo, Kansas. This invention consists of a segment 
adapted to be clamped to the riin of the pulley and to 
project in line therefrom, a curved arm being pivoted 
to one end of the segment, the device being simple and 
durable, and calling for but little labor to place the 
belt on the pulley or wheel. 

Discharge Valve for Sewer Pipes. 

— Charles H. Shepherd, New York City. This is an 
antomatically operating valve designed to open under 
a given pressure of water, and close as soon as the 
water Is discharged, the Invention covering novel 
features of construction and arrangement of parts. 

Grading and Ditching Machine.— 

Rector M. Thompson, Crawford, Neb. This Is a ma- 
chine in which the scoop is designed to be expeditiously 
elevated when load*;d, carried above the surface of the 
gronndandreadily dumped, there being *a frame with 
an attached custer wheel at the rear of the scoop, 
taking the weight off the team and preventing dirt 
falling from the scoop when elevated and loaded. 

Motor. — Frank L. Gilbert, Conroe, 

Texas. This is an actuating lever mechanism to be 
attached to a loose seat board mounted on an ordinary 
stool or high chair, and adapted to convert the slow 
downward movement of the seat when occupied by an 
operator into a rapid rotary motion for the running of a 
sewing machine or similar purpose. 

OVKN Slide.— Harry T. Gilbert, Phila- 
delphia, Fa. This invention consists of a hinged exten- 
sion plate provided with a cam edge, a vertically ar- 
ranged shaft having a cam arm adapted to engage the 
cam edge, and an arm secured on the shaft and operated 
on by the closing of the stove door. 

Scraper for Roller Mills. — John 

Harvey, Brooklyn, N. Y. This is a device for the re- 
moval of crushed grain from the rolls of a roller pro- 
cess mill, and is adjustable and non-abrasive in contact, 
while designed to be thorough in operation and avoid 
all danger of flre from Ite action on the rolls. 



Horse Power Apparatus. — Oscar 

Johnsoil, Lindsborg, and Nels A. Holtman, Smolan, 
Kansas. Combined with a revoluble platform having 
radial arms with tension or lock latches, and a belt or 
cable, are equalizing links to which draught attachments 
are pivoted, with other novel features, and whereby the 
team may be attached within the circle of the driving 
belt and near the outer end of the lever arm of the ap- 
paratus. 

Telegraphy. — Shirley M. English, 

New Orleans, La. This is an invention designed to 
overcome the defects of *Might sending,''^ and to insure 
a good connection at the contact points of the instru- 
ment, there being combined with a vertically swinging 
lever and a second lever actuated therefrom and con- 
nected with the main line« two pivoted arms connected 
with opposite poles of a battery, a spring insnring con- 
tact of the second lever with the arms. 

Vehicle Seat Lock. — Henry A. 

Lombard, Saco, Me., and John R. Rankin, Wells, Me. 
This is a device enabling the operator to conveniently 
place the seat in position without going between the 
wheels, and whereby the seat may be tilted without 
being disconnected, for convenience in loading the 
vehicle and to keep the seat dry when not in use. 

Glazed Structure. — William H. 

Coulsou, Jersey City, N. J. This invention relates to a 
structural improvement whereby the glass or similar 
substances may be laid in a metallic frame without the 
use of putty, provision being made for the disposal of 
rain and condensed vapor, and the invention covering 
various novel features and combinations of parts, to ac- 
complish desirable results in a simple and practical 
manner. 

Sash Holder. — John S c h o fi e 1 d, 

Holyoke, Mass. This is a sash support having a bracket 
frame and a curved plate spring coiled at each end into 
volute scrolls that are attached to the bracket frame, 
being designed for ready application to new or old 
sash, and to hold either the npper or lower sash at 
desired points of adjustment. 

Mosquito Canopy.— Augustus Miller, 

Hoboken, N. J. This Is a device by which the netting 
to be spread over the bed may be rolled up when not in 
use, and in which the netting is so attached to the roller 
that when it Is drawn out therefrom one section may be 
folded down at each side of the bed and a third section 
at the foot. 

Syringe Attachment. — Alfred E. 

Charlesworth, Seattle, Washington. This invention is 
designed to provide a simple and convenient attachment, 
with a peculiar construction of the various parts and 
their novel combination. 
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For Sale— New and second hand Iron-working ma- 
chinery. Prompt delivery. W. P. Davis, BoeheBter, N.Y. 

For Sale at Low Figures — Foundry and general re- 
pair shops, located in a beautiful, healthy villaxe, hav- 
Inic good railroad facilities. Reasons for selling, sudden 
death of former proprietor. For full particulars ad- 
dress Helen I. Woodsworth, administratrix, Nunda, 
N.Y. 

Taerk water motors at 12 Cortlandt St., New York. 
Fruit Evaporators. Trescott Mfg. Co., Fairport, N. Y. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. ,) 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

Belting.— A good lot of second hand belting for sale 
cheap. Samuel Roberts, 369 Pearl »t.. New York. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago. III. 156 machines In satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Bxpanders. R. DndReon, 24 Columbia St., New York. 

Best drying machines for^rain, sand, clay, fertilizers, 
wet feed, etc. Made by 8. B. Worrell, Hannibal, Mo. 

*' How to Keep Boilers Ciean." Send your address 
for free 96 p. book. Jas. C. Hotchktss. 120Llbert7 St., N. Y. 

Qun and Machine Makers^ Screwdrivers, drop forged 
in best Tool Steel. Billlnjrs & Spencer Co., Hartford, Ct. 

Screw machines, milling machines, and drill presses. 
The Garvin Macb. Co., Latght and Canal Sts., New York. 

We wish to purchase a 7 H. P. gas engine In flrst-class 
order. Address with particulars, Wm. E. Olll, Sec'y, 
Grand Rapids, Mich. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St.. Philadelphia. Pa. 

Guild & Garrison. Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers* Supplies, write 
A. & W. S. Carr Co.. 138 and 140 Centre St.. New York. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. 

The Holly Manufacturing Co., of Lockport, N. T., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

For Sale— Ornamental chimney top patent. Prevents 
the rain from washing the mortar from between the 
bricks. Address for further particulars, F. Blanrer, 206 
Lincoln Ave.. Peoria, 111. 

The whole letters patent on the oil can illustrated on 
page 389 will be for sale, at a reasonable price, for' the 
next sixty days. If not sold then, will want a reliable 
manufacturer to make In large lots, for casta. Address 
patentee. 

ES^Send for new and complete catalogue of Scientific 
and other Books for sale by Mann & Co., S61 Broadway, 
New York. Free on appUcatioo. 
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HINTS TO COREKSPONDENTS. 

Names mnd Address must accompany all letters, 
or no attention will be paid thereto. Tbis is for oar 
information, and not for publication. 

References to former articles or answers should 
0ve date of paper and page or number of .luestion. 

lliQ tilrl6s not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eacn must take his turn. 

Special IVrllten Informallon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentinc American Sapplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

nilneraU sent for examination should be distinctly 
marked or labeled. 



(2272) G. B. asks (1) if there is a differ- 
ence between mineral wool and asbeetos. If so, what 
is It? A. Mineral wool is made artificially by blowinc; 
melted slag or glass into threads by steam. Asbestos 
is a natural mineral. 2. What is the liquid used by the 
so called *' flre eaters,^* that they use on their hands 
before handling red hot iron, etc. F A. Dilute sulphuric 
acid or very strong solution of alum. Tour other query 
will be answered later. 

(2273) C. H. asks (1) if benzoin can be de- 
odorized. A. No. 2. How can it be reduced? A. It is 
soluble in alcohol. 

(2274) A. B. S. asks : 1. Is there any 

process by which the strong odor in the spirits of tur- 
pentine can be taken away, and if so, would the strength 
of the turpentine be reduced? A. Redistill from a solu- 
tion of caustic potash; it will not impair its quality. 2. 
If equal parts of white wine vinegar and alcohol be put 
together in a bottle, would the alcohol turn to vinegar, 
and if so, how soon? A. Yes, if air is admitted; 
the time cannot be stated. 3. Is there any difference 
between the oil and spirits of turpentine? A. No; they 
are synonyms. 

(2275) V. H. asks : Can cement be soft- 
ened or loosened from the joints of terra cotta sewer 
pipe, without breaking the pipe? If so. how? A. No. 
Z. What is the average width across the shoulders of a 
man? A. It depends on the race. 3. What is the aver- 
age length of a man's arms? A. About6 feet from hand 
to hand when extended. This also depends on the race. 
4. Can a person that is deaf In one ear hear- a phono- 
graph? And If so, how would you arrange it? A. Yes; 



no special arrangement is needed. S. How can candle 
grease spots be taken out of soft woolly cloth? A. 
Scrape off all that will come. Then place a piece of 
blotting paper over them and iron with a hot iron. 6. 
Do you recommend a trade school to learn a trade in, or 
the ordinary way of apprenticing, for the time it takes 
to learn It? A. The trade school. 

(2276) C. S. W. asks : t Is aluminum a 

good conductor of electricity? A. Yes; abont half as 
good as copper. 2. Does a dynamo when rnnning gen- 
erate new electricity, or does it bring under control and 
use that which is already in the atmosphere? A. It 
converts mechanical energy into electrical energy. As 
we do not know what electricity is, we cannot speak of 
it in the sense of an entity as you do. We cannot 
consider it as being a substance *' present in the atmo- 
sphere." 

(2277) L. B. L. asks (I) where a f^iven 

day begins, that is, where on the earth's surface was it 
first May 10, 1890? A. At 180° longitude east from 
Greenwich. This is the best that can beeaidonthesub- 
ject, as it is not to be regarded as an absolutely fixed 
thing. 2. Does the dynamo create electricity? A. The 
dynamo converts mechanical energy into electric energy. 
Until it is settled what electricity is, we cannot consider 
the question of its creation. Your other suggestions 
are not valid. 

(2278) W. F. C. asks : 1. B says that 

gunpowder will not bum in a vacuum. C says that it 
will. Which is right? A. C is right. 2. If a balloon 
rises to the height of eleven miles with 1,000 pounds 
ballast, and the ballast is then thrown out, will the bal- 
loon rise any higher? A. Yes. 

(2279) J. C. O. asks (1) for a non-odorous 

disinfectant; is there any cheaper or better than com- 
mon copperas dissolved in hot water? A. The advan- 
tage of copperas is that it is not highly poisonous ; the 
disadvantage is that it stains tissues, and under some 
conditions even porcelain. It is very efficacious, dnl- 
phate of zinc probably surpasses it, butis poisonous. 2. 
What are the ingredients used in the solution for dip- 
ping old brass fixtures or ornamental brass work or 
chandeliers, etc., to make them look clean? A. Wash 
with beer. Dipping acid is not applicable except where 
they are to be relacq uered, ete. 

(2280) W. P. B. asks : Can you give me 

a solution for platinum plating (with battery) a pair of 
crucible tongs of German silver? A. No really satis- 
factory solution for the deposition of platinum by bat- 
tery as a soUd coating has yet been devised. One 
formula directs the addition to a solution of sodio- 
chloride of platinum of a little oxalic acid. Then 
enoagh caustic soda is added to make it alkaline. 
Platinum plates may be riveted to the inner faces of 
the jaws of the tongs, and will make a better job. 

(2281) T. M. C. A. asks (1) if a balloon 

will ascend when filled with compressed air. A. No. 2. 
Should it be filled with gas? A. It should be filled 
with gas. 

(2282) Ij- W. T. asks for the construc- 
tion of a lightning arrest for telegraph. A. In the Sci- 
entific Ambbicak Sufplbhbht, No. 752, you will find 
an account of Hr. Oliver Lodge's lightning protectors. 
Ordinarily a metallic comb or plate with edge filed into 
saw teeth is connected to line wire outside of instru- 
ments, and similar plate with its teeth facing and close 
to those of the first is connected to a " ground," which 
latter must be very good. 

(2283) C. E. L. writes : I have a very 
fine " sciopticon," but I find it inferior for exhibitions, 
on account of oil light not being bright enough. Please 
say if there is any other fiuid that can be used safely in 
same bnmer that will give better results, or can I im- 
prove on the old light by adding something? A. The 
oxyhydrogen or lime light is, probably, all things con- 
sidered, the best for ordinary use. The electric light is 
8uperior,but is not aiways applicable. Portable oxygen 
generators are now sold by dealers in magic lantern sup- 
plies. There is no " fiuid " such as you ask for. A lit- 
tle camphor may be dissolved in the oil. 

(2284) J. M. M. writes : I want a few 

good formulas to make colognes. Could you furnish 
me them? A. As a rule there is considerable difficulty 
in procuring a good cologne. The alcohol shonid he 
deodorized, and probably it is best after addition of the 
citron oils to distill, and then to add to the distillate the 
other oils. The following is a typical formula: 

Oil of bergamot 4 fiuid ounces. 

" " lemon 1% " " 

" " neroli bigarade 3 " " 

■■ "rosemary 3 " " 

" "cloves % " "a 

" " rosemary (best) H " " 

Deodorized alcohol 2K gallons. 

Rectified spirit 1% 

Other formulas are given in Cristiani's " Perfumery 
and Kindred Arts," which we can supply by mail for 
J5. 

(2285) J. S. N. asks (1) how to make a 
table relish such as is sold in bottles by grocers. A. 
The following is given as the formula for Worcester- 
shire sauce: Mix together 1^ gallons white wine vine- 
gar, 1 gallon walnut catsup, 1 gallon mushroom catsup, 
X gallon Madeira wine, H gallon Canton soy, 2^ 
pounds moist sugar, 19 ounces salt, 3 ounces powdered 
capsicum, 1^ ounces each of pimento and coriander, 
1% onnces chutney, ^ ounce each of cloves, mace, and 
cinnamon, and 6^ drachms asafcetida dissolved in 1 
pint brandy 20 above proof. Boil 2 pounds hog's liver 
for 12 hours in 1 gallon of water, adding water as re- 
quired to keep up the quantity, then mix the boiled 
liver thoroughly with the water, strain it through a 
coarse sieve. Add this to the sauce. 2. In making 
fiavoring extracts such as perpermint, checkerberry, 
etc., how much coloring is used for the different ex- 
tracts, if made by the gallon? A. No coloring whatever 
should be used. 3. How is ammonia (such as it sold in 
bottles by grocers, ete.) made— materials, amoont of 
each? A. Sulphate of ammonia is treated with water 
and lime in a still and heated. The gas evolved is 
passed through water, which absorbs it. A small 
amount of a fatty acid or similar compound may be 
added. 4. Name of a hook (if yoq tmow of any sach) 
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treating on laundry blue, blacking, inks, and flavoring 
extracts. A. We can supply the Techno-Chemical Re- 
ceipt Book, J2. 

(2286) S. H. P. writes : Can you tell me 
what will take the stains made by poison ivy juice out 
of a handkerchief? I pulled up some sprouts of ivy, 
and to save my hand from danger, covered it with a 
handkerchief, then threw that into a tub of water over- 
night, and the next morning it was covered with black 
spots, looking like ink or thin tar, and the usual wash- 
ing and boiling didn't move them at all. A. We advise 
you to try the eflEect of Javelle water, followed by a 
weak solution (1 to 20 or less) of ozalic acid, washing 
out the handkerchief thoroughly between and after both 
applications. 

(2287) A. E. H. asks for a receipt for 

making a paste or glue that will strongly fasten felt or 
thick woolen goods to iron or steel. A. Soak pulverized 
shellac in ten times its weight of strong ammonia. It 
will eventually form a transparent liquid. Or to rather 
thin hotglue solution add tannic acid until sticky and 
curdled and apply at once. 

(3288) J. J. Y. asks : What cheap fluid, 

and one that will mix thoroughly, can be used to thin 
vegetable tar? A. Benzine or turpentine. 

(2289) C. D. asks (1) how butter can be 
renovated and colored. A. Butter color is sold for the 
purpose. Bad butter cannot be renovated. Treatment 
with lime water and other chemicals has been suggested. 
2. How can eggs be packed so they will keep fresh for 
winter markets? A. Eggs are preserved by being 
dipped in melted paraffin or by being packed in a barrel 
with lime water. 

(2290) G. R. writes : By adding potash 

lye to flour and water you make a paste the same as by 
boiling. What can I add to this to prevent from sour- 
ing? A. Add one part salicylic acid to 1,000 of the 
paste. 

(2291) G. M. E.— The sample sent is 
galena or sulphide of lead. 

(2292) O. McN. asks : How are crayons, 
such as those used in the public schools, made? A. By 
compressing proper materials, such as sulphate of lime. 

(2293) W. E. A. asks : 1. What is the 
best make of dynamo and motor that one could use to 
transmit 40 horse power 200 yards over dikes, etc., 
where rope transmission would be impracticable? A. 
Any of the principal makers could supply you with ma- 
chines for this purpose. 2. What power would be re- 
quired to run the dynamo to obtain 40 horse power from 
motor? A. About 54 horse power. 3. Would a cur- 
rent of 110 volts E. M. F. with the proper strength de- 
velop 40 horse power in a suitable motor? A. Yes. 4. 
What is the least £. M, F. and amperage practicable to 
develop the above power? A. 746 watts constitute an 
electrical horse power; 746 X 40 = 29,840, the number 
of watts required. This amonnt divided by the E. M. F. 
will give the current in amjwres, or if divided by the 
current in amperes it will give the E. M. F. in volts. 
5. Can I build a dynamo and motor of the same pat- 
tern as the 8 light dynamo described in Sttpplement, 
No. 600, to obtain the above mentioned power? A. Yes; 
but it would not be advisable for one inexperienced in 
dynamo building to attempt a job of this magnitude. 
It would be better and less expensive for you to pur- 
chase from reliable makers. 6. Are the different field 
magnets in use patented? Also, has not the patent on 
the Gramme armature expired? A. There are patented 
field magnets, but the ones commonly in use are not 
patented. The Gramme patent is not in force. 

(2294) J. A. M. asks for a solution of 

the following questions by algebra: 1. SaysB to A, give 
me one of your apples and I will have twice as many as 
you. No, says A to B, give me one of yours, and we will 
have both the same. A. The statement gives the follow- 
ing equations: Let A*8 apples = 2;, and B's apples = ^ 
(1) y + 1 = 2 (a: — 1) 

Solving by regular process, we find x = 5,jf = 7. 2. In 
any right-angled triangle whose base is known (say 40 
feet), and also the sum of hypotenuse and altitude (say 
60 feet), to find length of hypotenuse and base respec- 
tively. A. Let = X hypotenuse, and y = altitude. 
We then have the following equation from the proper- 
ties of a right-angled triangle : 

(Dya + 4{P = x\orx*—y^ = 1,600 
From the statement we have the following equation: 

(2) a: + y = 60 
Dividing (1) by (2) we have {S) x — y = 26*66. Solving 
the simultaneous equations (2) and (3) we find: 
X = 43-333, y = 16-666. 

(2295) I. S. asks : Is it possible to suc- 
ceed in photography with any of the advertised outfits, 
withuitt first serving an apprenticeship to the business? 
A. Yes; with a few practical lessons from an experi- 
enced photographer you can succeed. To do satisfac- 
tory work, a good lens must be used. 

(2296) C. E. W. asks for a recipe for 

making a cement or glue which will stick paper to pol- 
ished iron. I wish to use it for covering pulleys. A. 
Roughen the face of the pulleys with a file, and use the 
toughest light brown glue that you can find, or fish 
glue. 

(2297) C. F. H. asks for the formula of 

"paste diamonds.'' A. The following are representa- 
tive formulas : 

I. IL IIL 

Silica 100 100 100 

Red lead 156 00 164 

White lead 00 171 00 

Caustic potash (pure) 54 32 56 

Boraclcacid 7 9 6 

Arsenious acld A 1% -^ 

Melt together to form a glass. 

(2298) C. L. asks what country owns the 
fastest and best fighting ship in the world, and what 
our government is doing in this directiOD. A. The new 
British war ship Blake is claimed to be the fastest and 
most formidable war cruiser afloat. She has a displace- 
ment of 9,000 tons, length 375 feet,beam 65 feet, draught 
25 feet 9 inches, twin Bcrews, 20,000 horse power, maxi- 



mum speed, 22 knots per hour, or over 25 miles. As a 
ram, at this high velocity and her great weight of 9,000 
tons, it is doubtful if any vessel could withstand the 
shock. The Blake is constructed of steel throughout, 
has six inch armored turtle back steel deck covering the 
magazines, torpedo rooms, engines, and boilers. Fuel 
space, 1,500 tons. She is to carry two 9 inch 22 ton 
breech loaders and ten 45 pounder quick-firing guns, 
each capable of firing 12 times per minute, worked by 
two men, and will pierce 12 to 15 inches of armor plate. 
Cost, $1,840,000. We have as yet nothing that approach- 
es this ship, but Congress has authorized the construc- 
tion of one, known as cruiser No. 2, bids for which 
were recently opened at the Navy Department, Wash- 
ington. It will be three years before she can be built, 
and the Indications are that faster and better exampleei 
will be brought out in other countries. Armored crui- 
ser No. 2 is to be of 8,100 tonnage, and is the largest 
vessel ever designed for the United States Navy. She 
will be armed with six 8-inch, and twelve 4.inch breech 
loading rifles, is to develop 16,000 indicated horse-pow- 
er and a speed of twenty knots. Her dimensions are : 
length, 380 feet ; extreme breadth, 64 feet 2J^ inches;; 
depth in hold, 41 feet 3 inches. Her armor varies from 
four to ten inches in thickness. 

The new Russian torpedo boat Adler, lately built, 
proved on trial to be one of the fastest vessels afloat. 
Her mean speed during two runs was 26'55 knots per 
hour, or a litle over 30 miles per hour. She is 152 ft. 7 
in. long, 17 ft. wide, 150 tons displacement, 2,300 h. p. 
It would seem as if a much lart>;er vessel having a still 
higher speed might be designed and constructed. It 
would be a grand thing for some of our enterprising 
countrymen to accomplish. 

(2299) W. M. asks for how long copy- 
rights for books run, and whether the copyright is the 
same as a patent for an invention, and what is the fuss 
they arc making in Congress about copyrights? A. A 
copyright runs for 28 years with privilege for a renewal 
of 14 years, making 42 years in all, A copyright is 
similar to and is virtually a patent. That is to say, a 
copyright secures to the holder the exclusive right to 
reproduce the book, and no one may print it without 
becoming liable as an infringer. Copyrights are 
granted to citizens of the United States, and to foreign- 
ers who are resident here ; but foreigners who are not 
resident here cannot obtain copyrights. The **fuss" 
in Congress relates to an effort made to allow foreigners 
to take these 42 year copyrights or book patents. The 
bill has been defeated. It is being again urged, chiefly 
by the wealthy book publishers, as it would facilitate 
them in forming trusts to put up the prices of all books. 
One trust already has been formed, namely, the Ameri- 
can Book Company, which has a capital of five millions 
of dollars, and has secured the control of the copyrights 
of most of the leading school books used in this country. 
It is believed the copyright law can be amended in such 
a way as to benefit foreign authors, and yet prevent 
publishers from forming combinations to advance the 
prices of books. The bill lately defeated was obnoxious 
chiefly because it secured little to authors, and nothing 
to the public, but helped the rich publishers to grow 
richer at the expense of the people. 

(2300) W. M. asks how long a horse can 

go without food and water? A. We do not know as to 
horses, but it is stated that after the recent flre in the 
Neilson 750 ft. shaft of the coal mine at Shamokin, Pa., 
twelve mules were found alive in the mine that had 
been without food or water for 26 days. 



TO INTENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this o£Bce for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scikntific American, 361 Broad- 
way, New York. 
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Air feeding device, J. Burns 429,228 

Air ship, C. B. Bechtel 429.373 

Alloy, anti-friction, S. Slngley 429,157, 429,158, 429.249 

Animal trap, C.Hall 429,621 

Antl-frlction composition, S. Slngley 429.218 

Anvil, J. O'Brien 429.149 

Autographic register, W. A ssbeton 429.495 

Axle, car, W. F.Sherman 429,325 

Axle set, W. F. Nightingale 429.245 

Axle, wagon. 11. a. Mitchell 429.385 

Bake pan, Vf. Walnwrlght 429.551 

Bale press, A. E. Cummins 429,188 

Baling press, M.C.Jackson <29,240 

Battery. See Medical battery. Secondary bat- 
tery. 

Beating machine, J. H, Burnham 429,114 

Bell, gong. E. C. Barton 429,299 

Belt replacer, F. Balderson 429.372 

Belting, manufacturing flat woven gut, J. OrlfBn.. 429.270 

Bird cagescreen, M.O.Leonard 429,196 

Board. See Drawing board. Oame board. 

Boat. See Tow boat. 

Boiler. See Stand boiler. Steam boiler. 

Boiler tubes, machine for bending the ends of, H. 

Edwards 429,263 

Bolster guide, spring. Q. M.Hughes 489,449 

Bolt. See Shaking bolt. 

Bolt cutter, stay, O. Johnson 429..'i71 

Bolting reel, J. B. Dobson 429,339 

Book covers, machine for pasting backing tape 

on, B. N.tlartlneau 429.173 

Books, suspension link for, J. H. Brown 429,301 

Boomerang thrower, M. Cummins 429,230 

Boring and drilUug tool, 0. Croll 429,261 

Boring and turning mill, F. W.Taylor 429,1S3 



Bottle stopper, Oliver* Brooks 429,579 

Bottle stopper, Koorbach & Tucker 429,482 

Bottle wrapper, C. W. Bell 429,l»l 

Box. See Fuse box. Packing box. 

Box fastener, Davy & Dufau 429,510 

Brace. See Ratchet brace. Railway rail brace. 

Braiding machine, L. W. & N. Lombard 42i),136 

Brick machine. White & Boyd 429,296 

Broom or whisk, J. H. McBldowney 429,469 

Buckle, P. H. Loveless 429.137 

Buckboard, J. T. Clarkson 429,260 

Bung for pickle barrels, R, Hofl'man 429,448 

Burner. See Gas burner. Hydrocarbon burner. 
Oil burner. 

Butter, making, J. Boyd 429,186, 429,187 

Button, Jackson & Piatt 429,530 

Button setting machine, B. H. Taylor 429,394 

Cable covering machine, J. D. Bishop 429,255 

Cable grip, J. H. Masters 429.590 

Cable, wire link, G. H. Ogiivy 429,174 

Call and voting apparatus, electric, Wilblns &. 

Reed 429,330 

Can head cutter, A. S. Wadlelgh 429,489 

Candelabrum, T. McGovern 429.471 

Cans, seal lock for, W. H. Stoops 429.288 

Car coupling, A. B. Bvenden 429,122 

Car coupling, J. Hughes 429,194 

Car coupling, A. McDougald 429,358 

Car coupling, A. C. Merrltt 429.539 

Car coupling. G. S, Osmundson 429,151 

Car coupling, C. E. Seabury 429.365 

Car coupling. J. H. Talpey 429,189 

Car coupling, A. Wetherell 429.399 

Car coupling, Williams & Bdelston 429,S;i 

Car fender attachment, Casaday & Peak 429.501 

Car heater, G. A. Barnard 429.183 

Car heater. C. O. Newton 429,363 

Car, railway, J. B. Low 429,216 

Car seat lock, C. Parham 429,176 

Car seat, railway, H. B. Comer 429,563 

Car, stock, G. W. Cushing 429,509 

Car wheel. H. W. Avery 429,4OT 

Cars, air brake apparatus for, R. W. Bayley 429,332 

Carbon filaments, manufacture of, A. De Khotin- 

skT 429,634, 429.535 

Carbureting apparatus, W. Dawson 429,426 

Carpet fastener, P. Beamish 429,410 

Carpet stretcher, F. V. Foster 429,567 

Carrier. See Cash carrier. Cash and parcel car- 
rier. Trace carrier. Trolley carrier. 

Carving machine, J. Jacobson 429,213 

Case. See Cell case. Show case. 

Cash and parcel carrier, pneumatic, H. Miller 429,143 

Cash carrier, A. R. Cory 429,338 

Cash Indicator, register, and calculator, com- 
bined, J.Sharpe 429,486 

Cattle guard, J. Swegles 429.393 

Cell case, B. D. Averell 429,406 

Chain. A. B. Hendryx 429,444, 429.445 

Chloroforming, mask for, C. Schlmmelbusch 429.287 

Churn. R. F. Collins 429.606 

Churn, C. Mlller.etol 429.356 

Cigar lighter, self. West & Turner 429,329 

Clasp. See Pocketbook clasp. Ticket clasp. 

Clevis, T. G. Mandt 429,461 

Clock, advertising, C. A. Ward 429,652 

Clock, atop, R. M. Johnson 429,132 

Clock striking mechanism, G. T. Keil 429.455 

Clock winding mechanism, electrical, C. A. Ward 429,396 
Closet. See Water closet. 

Closet, G. H. Goetze 429,518 

Cloth pressing machine, D, Gessner 429,268 

Clothes drier, B. F. Puller 429.378 

Clothes pin, M. B. Thrall 429,530 

Clothes pounder, N. Propst 429,476 

Clothes prop, C. L. Burge 429,227 

Clot:,es wringer. J. A. Russell 429,178 

Clutch coupling for pipes, combination, J. B. 

Genln 429,126 

Clutch, friction, B. L. Babcock 429.2i)8 

Clutch, friction, L.J. Hirt 429,446 

Clutch, friction, W. A. Wilkinson 429,402 

Conductors, machine for stripping the lead cover- 
ing from, D.Thatcher 429,2.12 

Cooking utensil, H. Bodensteln 429,256 

Copying device for manifold, L. H. Clark 429.;i:ie 

Copying pads moist, receptacle for keeping press, 

C.L.Wise 429.163 

Corn or cotton thinner, G. L. Webb 429.323 

Corset, G. D. Nichols 429,542 

Cotton delivering machine, J. B. Allln 429,49! 

Cotton gin. J. S. Bdgcomb 429,119 

Coupling. See Car coupling. Clutch coupling. 
Shaft coupling. Tblll coupling. 

Crushing mill, roller, M. G. Mostaer 429.146 

Cultivator. H. Gale 429,343 

Cultivator lister, Mllroy & Hoak 429.541 

Cultivator, listing, R. W. Hagel 429,620 

Curling iron. F. D. Miller ... 429,279 

Cutler. See Bolt cutter. Can head cutter. Feed 
cutter. Thrashing machine band cutter. 

Cycle handle, H. H. Brown 429,416 

Detergent, J. J. Gilbert 429.435 

Diamond washer, L. W. Levy 429,276 

Dish, pie, B. Bgbertson 429.513 

Disinfecting device, M. B. Manwaring 429.384 

Door closing device, S. Loe 429.278 

Door hanger.G. W. Warner 429,295 

Draft and land gauge for plows, etc., O. T. Owens 429,220 

Draught eauallzer, I.J. Stoner 429,222 

Drawing board, C. B. Sajous 429.203, 429.586 

Dredger, C. I,ardner 429.351 

Drier. See Clothes drier. Lumber drier. 
Drill. See Grain drill. 

Drilling and reaming machine, W. B. Hughes 429.526 

Dust collector, L. W. Uaekell 429,:i47 

Dye. red, G. Koerner 429,360 

Electric circuits, maintaining a uniform current 

ln,J.M. Bradford 429,3.33 

Electric conductor, H. B.Cobb 429,301, 429,305 

Electric conductor joint, 11. B.Cobb 429,306 

Electric currents, apparatus for rectifying, F. 

Anderson 429,109 

Electric motor, continuously operated, W. D. 

MacQuesten 429,314 

Electric subway cover, J. Stafford 429,251 

Electric tramway and car. A. Tj. I.ineff 429,277 

Electric wires, underground conduit for, H. B. 

Cobb 429.307 

Electrical converter, G, Pfannkuche 429.583 

Electrode, secondary battery, C. Hering 429.272 

Electrodes, making secondary battery. C. Bering 429.274 

Elevated or bridge structure. 1. S. McUlehan 429,470 

Elevator Indicator, J. P. Cushing 429,189 

Engine. See Hot air engine. 

Engines, automatic cut-off for rotary, N. Walle- 

rlch 429.204 

Engraving apparatus. J. L. Mills 429, 

Extractor. See Pen extractor. Stump extractor. 

Tack extractor. 
Fabric. See Wire fabric. 

Fanning mill, R. K. Floeter 429,565 

Faucet, vent, Frey & Logos 4'.j9,433 



Feed cutter, S. Freeman eial 429.432 

Fence machine, wire. D. B. Deeter 429,232 

Fence post. W. II. Rogers 429.517 

Fence, wire, J. A. McCarthy... 429.214 

Filter, J. A. Bowden 429,112 

Filtering apparatus, oil, J. Dooner 429,340 

Fire alarm and extinguishing apparatus, electric, 

C. B. Ongley 429,318 

Firearm, Armington & Briggs. 429,119 

Firearm, revolving, D. B. Wesson 429,391' 

Frame. See Umbrella frame. 

Fruit pitting machine, C. W. Elklns etat 429.209 

Furnace charging device, J. M. Pagnoul 429.2UU 

Fusebox.CE. Kammeyer 42'.i.i;;3 

Fuse box, N. S. Possons 429,684 

Gaffjaw, J. Parker 429,474 

Game, C. B. Johnstone 429,631 

Game. W.H.Marshall 429,312 

Game, G. W. Snell 429,326 

Game apparatus, W. H, BeifT. 429.685 

Game, baseball, J. W. Maxcy 429,354 

Game board, H. & H. Sperl 429.260 

Garment supporter, B. A. Doty 429,208 

Garment supporter, E. S. Smith 429,519 

Gas, apparatus for the manufacture of, M. S. 

Qreenoughetol 429.309 

Gas burner, regenerative, C, Westphal 429,398 

Gas meter, J. J. Culmer 429,423, 429,124 

Gas meter, B. P. Moora 429.313 

Gear for rolls, expansion, J. N. Wise 429,;i31 

Gear pinion or wheel, R. N. Allen 429,108 

Generator. See Steam generator. 

Glazed structure. W. H. Coulson 429,375 

Glove fastener, M. D. Shipman 429,179 

Glove fastening, K. Prlngle 429.117 

Grading and ditching machine, R. M. Thompson.. 429,:j68 

Grain binder, J. P. Monroe 429.465 

Grain drill, F. R. Packbam 429.320 

Grain meter, G. B. Howland 129.689 

Graphite, separating metallic impurities from, U. 

W. Parrish 429,386 

Grinding mill, F. W. Ihne 429.529 

Guard. See Cattle guard. 

Gun, blow, W. M. Bunsen 429.199 

Gun rack for tents, B. Watson 129.370 

Gunpowder, manufacture, R. Von Freeden 429.516 

Hammock holder, A. Beals 429.409 

Hand, artlflcial, S. Lucas 42.1,243 

Handle. See Cycle handle. Kitchen utensil han- 
dle. Tool handle. 
Hanger. See Door hanger. Pipe hanger. 

Harness, Bigelow & Davis 429,496 

Harness, S. M. Rhone 429,615 

Harrow and cultivator, spring tooth, Brlden- 

baugh iOellig 429.500 

Harrow, disk, A. J. Glass 429.437 

Harvester, corn, W. Fuhlhage, Jr 429,211 

Harvester, corn, H. L. Jones 429.311 

Hat and garment hook, A. B. Hall 429,316 

Hat sweat, P. 1. Field 429.341 

Hatchway, elevator, Z. Goodell 429,5l'.l 

Head rest, tourist's, H. A. Bond 429.207 

Header attachment. T. J. Brown 429,267 

Heater. See Car heater. Water heater. 
Heating apparatus, electric, C. B. Carpenter, 

429.559, 429.560 

Heating apparatus, steam, G. A. Barnard 129.182 

Heating, electric, C. E. Carpenter 129,662 

Hinge, M. Slane 429,391 

Hitching post, B. A. Farlsh 429,123 

Hoisting apparatus, C. W. Hunt 429.450 

Hoisting gear, G. Fletcher 429.308 

Holder. See Hammock holder. Paper holder. 

Sales slip or sheet holder. Sash holder. 
Hook. See Hat and garment hook. Snap hook. 
Whiffletree hook. 

Hoop shaving machine, W. P. Curtiss 429.376 

Horse power apparatus, Johnson & Holtman 429,382 

Horse tail tie, C. D. Haldemann 429.669 

Horseshoe. L. B. Linn 429,160 

Hot air engine, J. J. McTlghe 429,281, 42'J,282 

Hot air engines, operating, J. J. McTighe 429.283 

Hub band. T. J. Reld 429.479 

Husking pin, H. H. Perkins 429.176 

Hydraulic shaping press. Ilobson & Hull 429.:;49 

Hydrocarbon burner, H. C. Brill 129,414 

Indicator. See Cash indicator. Elevator indi- 
cator. 

Inhaler, Ramey & Rollins 429.121 

Inkstand, C. G. Backus 129.3&'i 

Insect exterminator, T. Gray 129,: .45 

Insole, Robinson & Morgan 129,lbU 

Insulator for electric railways, W. D. MacQues- 
ten 429,315 

Iron. See Curling Iron. Sad iron. Soldering 

iron. 
Joint. See Electric conductor joint. 

Journal bearing, M. A. Andrews 429.654 

Keyboard player, mechanical, B. Capltaine 429,419 

Key fastener, G. H. Huttenlocher 429,239 

Kitchen utensil handle. F. W. Judd 429,453 

Knitting machines, intermittent feed mechanism 

for, S. L.Otis 429,319 

Ladle, converter, S. C.Collin 429,3:17 

Lamp, T. Gordon 429,440. 429,441 

Lamp, G. W. Woodward 429.181 

Lamp, electric arc, C. f. Keller ... 429,573 

Lamp, portable, electric. J. H, Irwin 429,172 

Lamps, apparatus for feeding oil to, V. Dl Marzo. 429.353 

Latch, A. O'Keefe 129,150 

Latch and lock combined, C. Sandf ord 429,322 

Latch for car doors, Challln & Cone 429,502 

Latch, gate, W. W.Clements 429.605 

Lathe. H.C. Albee 429.297 

Letter sheet, H. N. H. Lugrln 129.575 

Life-saving garment, J. H. Grady 429,269 

Liquids, apparatus for decolorizing, filtering, etc., 

B. Lavlgne 429,4.59 

Lock. See Car seat lock. Permutation lock. Ve- 
hicle seat lock. 

I.ock.P. McMahon 429.361 

Lock, B. C. Smith , 429,159 

Ijocomotive, electro-magnetic, R. N. Allen 429.107 

Loom let-oflT mechanism, G. Park 42:t,6&l 

Loop forming machine, W. O. Miller 12'.i.510 

Lubricator, J. M. Evans 129,4 I 

Lubricator, F. F. Santenard 129, I6.'> 

Lumber drier. W. .McPhersou 429,173 

Machinery, mechanism for driving, A. Klein- 
stiver 129,i:i4 

Magnet for dynamos, field, B. Wagemann 429.490 

Malt, apparatus for manufacturing, C. Fey 429,124 

Marker, land, O. B. & A. E. Rockwell 429,481 

Matching machine attachment, C. P. Handers — 429,170 
Measuring and carbureting air or gas, apparatus 

for, F. H. Hambleton 429,271 

Measuring vessel. C. Robinson 429,201 

Medical battery, F. P. & W. A. Hoeneman 429,447 

Medicine, remedy for diphtheria, L. M. Pierson.. 429,152 
Metal and at the same time pointing and thread- 
ing the adjacent ends thereof, dividing rods 

of, CD. Rogers 429,388 

Metal working machine, combined, u, B, Sevey.. 429,324 



© 1890 SCIENTIFIC AMERICAN, INC. 



398 



^txmixiU %mmtKn. 



[June 21, 1890. 



Metallic wheel, H. W. Avery 429,408 

Metallic wheel, B. D. Wassell 429,263 

Meter. See Gas meter. Grain meter. 
Mill. 8ee Boring and turolDK mill. Crushlof? mill 
Fanning mill. Grinding mill. Rolling mill. 

Mines, timber structure for, G. J. Goodhue 

Mirror supporting and adjusting device, R. P. 

Elliott 

Mixing or stirring vessel, J. J. SchilUnger 

Mosquito canopy. A. Miller 

Motor. See Electric motor. Railway motor. 
Water motor. 

Motor, t'. L. Gilbert 

.Mouse trap, 1 1 . J. Barry 

NaiilDg machine, J. Hyslop. Jr 429,637, 

Night soil absorbent. C. W. Doughty 

Oil burner, J. J. Busenbenz 

Oil burner, C. F. Wood 

Oil burner, fuel, C. O. Wilder 

Ore, machinery for separating, R. H. Richards — 

Oven slide, 11. T. Gilbert 

Packing box, J. George 

Painter's implement, M. I^Yed 

PhD. See Bake pan. 

Paper box making machine, G. M. Griswold 

Paper folding machine. H. Cundall 

Paper bolder and cutter, roll, t'ord & J acobs 

Paper bolder and cutter, roll. H. T. Henderson... 

Paper holder and cutter, roll, J. Rovane 

Paper winding apparatus, equalizing mechanism 

for, C. D. Bingham 

Pavement, street, D. W. Campbell 

Paving com pound, D. C. Cregier 

Pen extractor, J. McBlroy 

Pen, fountain, G. Armeny 

Pencil sharpener, E. Hambujer 

Permutation lock, W. Y, Feistner — 

Photographs, oil Unisb for, A. C. Brendecke 

Piano, B. Gabler 

Pigment, apparatus for the manufacture of sul- 
phate of lead, J. B. Hannay 

Pigment, manufacturing sulphate of lead, J. B. 

Hannay .... 

Pin. See Clothes pin. Husking pin. 

Pipe hanger R. McBee 

Pipe rack, C. H. Colt 

Pipe wrench, T. W. Bryant 

Pipes, apparatus for detecting leaks in, W. W. 

liosendeld 

Planing machine, pressure bar for, J. R. Thomas. 

Planter, corn, E. A. Johnson 

Planter, potato, A. E. Brumwell 

Plow, F. B.Hunt 

Plow, cultivating, G. B. Hart 

Plow, garden, W. C. McTyeire 

Plow points and mould boards, die for forming, 

P.G. Pagelt 

Pocketbook clasp, C. G . Pflngsten 

Portfolio, J. M. Carrere 

Post. See Fence post. Hitching post. 

Power, appararus for the transmission of, E. E. 

Porter 

Press. See Bale press. Baling press. Hydraulic 

shaping press. 
Press for fruit, pulp, or other substances, U. 
Heaton 

Printing calico, J. J. Hart 

Privy seat, H.J.Mitchell 

Pulley, C. M. Conradson 

Pulley, G . C. Cowles 

Pulley, friction clutch. A. P. KJoller 

Pulley, wood split, J. B. Cornwall 

Pulp, machine for making hollow articles from, 
C. M.Starr 

Pum p, R. Bean 

Pump, C.L.Merrill 

Pump governor, steam, B. C. Johnson 

Pump, wave force. Day & Cole 

Punch, roller, A. Hamlll 

Rack. See Gun rack. Pipe rack. 

Railway bedding. H. L. Gillette 

Railway motor, electric. F. J. Sprague 

Railway rail brace, G. E. Daggett 

Railway, rope or similar, B. V. Garces 

Railway signal, R. T. Bowne 

Railway signal, Shephard & Forncrook 

Railway signal, electric, H. A. Parrisb 

Rail way signal flag and staif , J. I,anius 

Railway signaling apparatus, electric, C. H. Rudd 

Railway system, electric, W. D. MacQuesten 

Hallway system, interlocking electric. Ramsey, 
Jr„& Weir 

Railway tracks, construction of, C. L. Gibbon 

Railway tracks, construction of side bearing, C. 
L. Gibbon 

Railway trolley, electric, W. S. Blauvelt 

Railway water column, A. K. Mansfleld 

Range, cooking, T. Rogers 

Ratchet brace, J. Herm 

Rattan construction, J. Ellis 

Razor strop, J. R. Torrey 

Recorder. See Time recorder. 

Reel. See Bolting reel. 

Refrigerating apparatus, P.J. Macdonald 

Register. See Autographic register. 

Rivet setting machine. Bray & Van Home 

Roller mills, adjustable scraper for, J. Harvey 

Rolling mill, K H. Daniels 

Sad iron, A. Rosa 

Sales slip or sheet holder, J. H. Lawson 

Sample record, G. Widule 

Sash attachment, G. H. King 

Sash balance, G. C. Gardner 

Sash fastener, R. D. Curtiss 

Sash holder, P. J. Cbassagne 

Sash bolder, J. Scbofleld 

Sash weight attacber, N. Zogg 

Saw gummer, W. H. Bennett 

Saw level, J. H. Miner 

Sawtooih, H. W. Wheeler 

Saws, adjustable base for grooving, W. Millard 

Saws, gang of circular, G. B. Elliott 

Scadold, folding. C. M. Dearborn 

Scale beam and weight therefor, 1. L. Purdy 

Stjraper, mud, G. A. llangnm 

Scraper, wheeled. F. A. Hathbun 

Screen. See Bird cage screen. Window screen. 

Screw, Julian & Gulllaume 

Seat. See Car seat. Privy seat. Valve sea. Ve- 
hicle seat. 

Secondary battery, C. Hering 

Seed meal Into cakes, machines for forming cot- 
ton, J. S. Price 

Seeder, broadcast, J. A. Callaway 

Seeder, broadcast band. B. F. Keeney 

Seeding machine, J. H. Jones.... 

Sewing machine, Willcox & Glbbs 

Sewing machine presser foot, C. Tlmm (r) 

Shaft coupling, vehicle, W. G. Himrod 

Shafting, compound tubular, G. H. Ogilvy 

Shaking bolt, M.G. Mosber 

Sheet metal ware, enameled, H. Nledringhaus — 

tttalp propulaioQ, S. B. UoS 



429,439 

429,4)10 
429,484 
429,355 



429.ST9 
429,264 
429,628 
42fl,i9IJ 
439,:«)2 
429.588 
429.206 
429.164 
429.1)80 
429.517 
429.615 

429.236 
429,262 
429,566 
429,524 
429.518 

429.497 
429,303 
429.117 
429,218 
429,405 
429,130 
429,192 
429.568 
429.434 

429,523 

429,522 

429,857 
429,421 
429,258 

429,286 
429.395 
429,632 
429,498 
429,451 
429,179 
429,219 

429,643 
429,246 
429,166 



429,238 
429,131 
429,145 
429,507 
429.110 
429,456 
429,561 

429,366 
429,411 
42a,484 
429,.5r0 
429,231 
429,442 



429,436 
429,327 
429,168 
429.235 
429,186 
429.3)10 
429,532 
429,214 
429,433 
429,199 

429.478 
429,128 

429,127 
429,413 
429,141 
429,546 
429.525 
429,261 
429,293 



429,198 

429,.)34 
428.381 
429,425 
429,202 
429.215 
429,401 
429,5.16 
429,212 
429,167 
429,,'iOi 
429,364 
429.403 
429,166 
429.144 
429,400 
4!9,142 
429.614 
429.427 
429,477 
429,217 
429,.38; 

429.241 



429.27:i 

429.514 
429,229 
429,454 
429,572 
429,206 
ll.OSl 
429.275 
429,175 
429,147 
429JS7S 
429,438 



Bhips. construction of, H. Stuart 429,289 

Ships or other vessels, construction of, 8. Stuart, 

429,290, 429,291 

Shoe, 1... Eokhart 429,429 

Shoe, J.C. French 429,287 

Show case, R. H. Vaa Schaack , 429,483 

Shutter fastener. D. Chamberlain 429,259 

Signal. See Railway signal. 

Skate, A. B. Fiedler 429.266 

Skillet, M.T. Durgy 429.169 

Blag, treating, 8. T. C. Bryan 429,225, 429,226 

Sled,C. J. Fendel 429.265 

Snap hook. N. Nelson 429.:i6-' 

Soda recovering apparatus, H. Burgess 429,417 

Soldering Iron, electric, C. B. Carpenter 429,561 

Spark arrester, L. C. Mable 429,138 

Spigot for refrigerators or water coolers, N. Ung- 

quist „.... 429,121 

Spring. See Vehicle spring. 

Stand boiler, W. B. Bruce 429.836 

Steam holler, Q. B. Tregurtha 429,262 

Steam boiler, A. Worthlngton 429,164 

Steam generator and feed water heater, J. 8. 

Lewis 429,574 

Stool, piano. F. Kraemer 429,458 

Stopper. See Bottle stopper. 

Stove, hot blast, C. H. toote 429,342 

Stoves or furnaces, tire parting fork for, O. P. 

Blterlch 429.120 

Stump extractor, H. S. Clark 429,601 

Sulky, II. C.Hill 489,348 

Supporter. See Garment supporter. 

Switch and signal apparatus, test lock for, J, T. 

Hambay 429,193 

Syringe attachment, A. E. Charlesworth 429,374 

Table, W. Hassett 429,443 

Tack extractor and hammer, E. B. Crane 429.508 

Target and toy gun, combined, J. Kley 429,467 

Target, flying, H. C. Warren 429,491 

Telegraph, printing, J. Burry 429.115 

Telegraph, printing, A. T. McCoy 429,576, 429.677 

Telegraphy, S. M. English 429,.J77 

Telegraphy, multiple, B.N. DIckerson, Jr 429,233 

Telephone, magneto, N. B. Ginochlo 429,129 

Tether, C. Bailey 429,111 

Thill coupling, T.G.Mandt 429,462 

Thill coupling, J. H. Schrlver 429,485 

Thrashing and separating machine, A. Kleln- 

stlver 429,135 

Thrashing machine, W. Butler 429,418 

Thrashing machine band cutter and feeder, 

McHenry & O'Donnell 429,472 

Ticket clasp, P. McMenamin 429,148 

Tie. See Horse tail tie. 

Time recorder, watchman's, J. F. Mcl,aughlln 429,360 

Tires to the rims of wheels, securing, D. M. & T. 

H. Parry 429.221 

Tool, G. B. Durell 429,118 

Tool handle, J. H. Wundes 429,223 

Tooth, artificial. Page & Bloom 429,285 

Tow boat, A. McDougall 429,467 

Tow boat, steam, A. McDougall 429,463 

Toy game apparatus, M. P. Stewart 429,367 

Toy toboggan, A. M. Wood 429,492 

Trace carrl3r, G. W. Brooks 429,224 

Trace carrier, A. P. Waddell 429,369 

Trace fastener, U.E.Johnson 429,452 

Trap. See Animal trap. Mouse trap. 

Trolley carrier, B. F. Brown 429,113 

Trolley wires, tension bracket f or, W. D. MacQues- 
ten 429,316 

Truck, n. Martin 429.463 

Truck, hand, F. B. Maillory 429,140 

Truss, B. Bannister 429,566 

Typewriting machine, R. H. Ingersoll 429,195 

Typewriting machine, J. h\ Mcljaugblin 429,359 

Umbrella, A. W. Berne 429.557 

Umbrella, S. B. MoConnlco .. 429,466 

Umbrella frame, J. H, Sprague 429,160 

Umbrella or parasol, W. J. Chambers 429,420 

Undergarment, W. A. Harder 429,310 

Urn, coS'ee, L. Malen 429,139 

Valve, G. Vlnlng 429,294 

Valve eccentrics, device for shifting, G. Browr — 429,415 
Valve for sewer pipes, automatic discharge, C. H. 

Shepherd 439.156 

Valve, gas meter, H. Logue 4'39,;j83 

Valve seat, R. Bean 429,412 

Vamp marking machine, J. F. Rogers 429,389 

Vehicle seat, T. J. Kerstetter 429,5:B 

Vehicle seat lock, Lombard & Rankin 429,352 

Vehlclesprlng, J. Schmldlapp 429,217 

Vehicle, two-wheeled, J. J. Ludwlck 429,196 

Velocipede, S. Glssinger 429,344 

Velocipede saddle, G. T. Warwick 429.587 

Vent for casks and barrels. Schutz & Weber 429.323 

Vessels, cleaning the bottoms of, W. Freeborn 429.126 

Walking stick or cane, combination, W. b^lam 429,234 

Washer. See Diamond washer. 

Washing compound. C. E. Starr 429.161 

Washing machine, J. Dietrich 429.428 

Washing machine, T. Laffey 429.538 

Water cloet, J. M. Anderson 429,491 

Water closet valve, N. A. Conklln 429,422 

Water conduits, sand box for, C. N. Barle 429.191 

Water heater, 8. Bernstein 429.300 

Water heating apparatus, T. Hall 429.237 

Water motor, 8. Smyth 429,392 

Water motor, J. 8. Teed 429,487 

Welding machine, cross, G. B Green 429,568 

Wells, automatic check for oil, J. O'Nell 429,317 

Wheel. See Car wheel. Metallic wheel. 

Whieaetree hook, Nelman & Shetter 429.284 

Windlass and capstan, steam, Andrews & Kelley. 429.401 

Windlass, portable, J. I. Klnkead 429,242 

Window screen, W. H. Flesher 4!9.2i0 

Wire coiling machine, W. Bdenborn 429,511, 429,612 

Wire fabric, L Kinney 429,.637 

Wire with plastic material, apparatus for cover- 
ing, D. D. Parmelee 429,581 

Wrench. See Pipe wrench. 

Wrench, F. M. 4 J. Wirtz 429,653 

Wringer. See Clothes wringer. 



DESIGNS. 

Bottle, G. D. aiaser 19.864 

Bottle. A. Kohn 19.866 

Clock case. F. B. Morgan 19,868 to 19.870 

Glassware, ornamentation of, T. G. Hawkes 19,865 

Hoods, etc, ornament for. C. T. La Tour 19,867 

Mantel, W. Anderson 19.872, 19,S73, 19,876 to 19,877 

RalslD boxes. Inside wrapper for, II. J. Crocker — 19,874 
Tableware, J. E. Miller , 19.871 



TRADE MARKS. 

Beef, spiced and seasoned, extracts of. Armour & 

Co. I7.\m 

Beer, latrer, J. A. Medina 17,978 

Boots, shoes, and slippers. H. Robitsek & Co 17,9^1 

BuKBlea and other spring vehicies, J. H. Mahler... 18JKR 



Cheese, A. L. & J. J. Reynolds 17.968 

CleaniDM and poUshlDg preparations, Glassine 

Company 17,992 

Clothing for men and boys, outside, F. B. Q. Cloth- 
ing Company 17.973 

Corn, pulp of green, Forest vllle Canning Company 17.986 

Corsets, S. Liodauer & Co 17,998 

Files. G. li. Primrose 17,989 

Flour, bucltwheat. The Estate of Q. V. Uecker 18,000 

Gin. Union Distilling Company 18.003 

Hosiery, Waulienhoae Company 17,9i^ 

Leather, J. C. Lappe & Sons 17,977 

Medicinal compounds for the blood, E. Baclius 17,971 

Oil for culinary purposes, cotton seed. Whitman 

Brothers 17.988 

Oil for illuminating and beating, reflned. Blue 

Flame Manufacturing Company 18,001 

Oil. reflned illuminating and heating. Blue Flame 

Manufacturing Company ■ 17,999 

Oils, lubricating, ClarlisonA Ford 17,974 

Oils, lubricating. White Cycle Company 17.996 

Overalls, T. E. Omohundro 17.967 

Oysters, fruits, and vegetables, M. Wagner Com- 
pany 17.980 

Pills, powders, and bitters, J. H. McKnigbt 17.979 

Bemedy for neuralgia and rheumatic ailments, H. 

F. Campbell 17,972 

Saw guides, band, Goodell & Waters 17.975 

Sewinz machines. Singer Manufacturing Company 17,985 
Shades, embossed leatber window, Wilson & Feni- 

more 17,991 

Shirts, men's, T. E. Omohundro 17,983. 17.984 

Soap, cleaning and polishing. United Asbestos 

Com pany 17,997 

Thermometers, clinical, H. Uirscbberg Optical 

Company 17.976 

Toilet deodorants. Ward & Darlington 17.993 

Umbrella and cane heads, thimbles, cups, table- 
ware, and napliin rings, Simons, Bro. & Co 17.937 

Underwear and clothing for men and boys, 1. 

Lesem & Co 17,9rt6 

Veterinary remedies, F. G. Stewart ITtDSlO 

Veterinary use, medicated foods and condition 

powders for. L. Van Norman 17,969 

Woven cotton goods, Massachusetts Cotton Mills, 

17.981, 17,982 



A printed copy of the specltlcation and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & CO., 301 Broadway. New York. 

Canadiiin I'atenrs may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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Inside I'asej ench Inaerttoii •• - - 75 cents a lloe. 
Back Page, ench Inaercloii > - - 9l*0U a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is S9t in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USEADAMANT WALL PLASTER 

It is Hard, Denne, and Ad- 
hesive. Does not check or crack. 
It IB impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It Is in gen- 
eral use. Licenses granted for the 
mixing,U8in?, and selling. 

Address ADAMANT MFG. CO. 

30!l K. tieuesee !M,, 

CsyrucUHe, K. Y. 




Patent Foot Power Machiner 



Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOIt SAVINU Mnehinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca l^lls, N. Y. 




rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold bouse for preserving fruit from 
season to season. The air is kept ary and pure through- 
onttbeyearat a temperature of from 34° to 36°. Con- 
tained in SciKNTiPrc AM KRic AN Supplement No. 116. 
Frice 10 cents. To be had at this office and of all news- 
4eaiers. 



SEBASTIAN,MAY&CO'S 

loprorel Sam Csttine 
Foot & J Afp-J-,- 

Power JjAiUJjW; 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application. 
165 W. Sd St.. Cincinnati, O. 





EDISON LAMPS 

For Batteries or Dynamos. 

H t(i 36 Candle Power. 3 to 40 Volts. 

We will send free. Catalogue E, 
which (fives prices and description of 
lamps, together with directions 

How to Make a Cheap Battery 
to operate them. 

EDISON LAMP CO., 

HARRISON, N. J. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOE 

SInitle Bell (^hime Whistle, and all Instruments 

used In connection with Steam, Air and Water. 

SaHjt Agents for Clark'a Linen Fire Hose. 

NBW TOKK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. ll.?lT&^^ 




ELECTRICITY, LIGHT AND HEAT. 

—A lecture by E*rof. C. F. Brackett, delivered before 
the New York Electric Club— Facte about electrical con- 
ductors. Production of electric light in the cheapest 
possible way. The relations between the three vibra- 
tory forces and the significance of Herz's recent experi- 
ments. Contained in Scientific American Sdppi.b- 
MENT, Nob. 683 and 684. I'rice 10 cents each. To be 
had at this office and from all newsdealers. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dryair refrlg* 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera* 
ture of 90^ above to 50" below zero. With Ave figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Concaved in 

SCIKNTIFIC AUSRIOAN SUPPLEMENT, NO. 1488. PrlCfl 

10 cents. lo be had a^ this office and from all news- 
dealers. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 

and Metal Type Wheels. 

New York Stencil Works. IKfra. 

IW Kaama SlraeU New Tock. 



NICKEL PLATING 

8^P0LISHING MATERIALS. 

ZUCKER&LEVETT 

CHEMICAL 69 NEW YORKU.S.A 




NICKEL ANODES, 

NICKEL SALTS, 

ROUGES, 
COMPOSITION, 

BUFFING WHEELS, 
ELECTRO & NICKEL 
PLATING OUTFITS. 



ON MECHANICAL ENGINEERING 

in Electrical Industries.— Ad address by Prof. John 
Perry. D.Sc, F.R.S., discussing the importance to elec- 
tricians of a thoroufsh Icnowledge of enarlneeriDg. Con- 
tained in Scientific Americax Supplkmknt, No. 
7'27. Price 10 cents. To be bad at this office and from 
all newsdealers. 



Starrett's Patent Combination Square 




Sizes 4. 6, 9, 13. 18. and 34 
inches, with or without 
Center Head or Level. 

Prices from M^l**Z5 

to $8>U0. Steel Rules, 

Hardened Steel Squares, 

Bevel Protractors.and full 

line of fine Tools for mechanics. 

Send 2-cent stamp for full list. 

~. SlarrettLAthol, Mass. 

Manuf >r ot Pine Tools. 



IDEAL MUSICAL BOX 

la the L.ateiit InTentioD In Swiss Musical lloxeti 
It Is the Sweetest nnu Most I'ei'fect Instrument 
fur the Parlor. Any iiuiiibi>r «tf lunea cnii be ob- 
tained for It. The Luriiest :^tocii uf iMusical Boxes in 
America. Send 4 cent t,tamp for Illustrated Catalogue. 
SOU BItOAUW&V. 
MEW YUKK. 



JACOT&SON, 



SAFE B0TLER8 FOR AMATEUR WORK 

By G. D. Hiscox.— I^escription of several types of safe 
steam generators for the use of jimateurs— the pipe coll 
boiler, the pipe boiler, pipe sectional boiler. With 3 
Illustrations. Contained In SriKNTiPir Amickican Sup- 
pi.KMENT, No. 7<l-J. Price 10 cents. To be had at this 
cffice and from alt newsdealers. 



Barnes' New Sensitive Drill 

Has These Great AdTantageai 

The speed of the drill spindle can be In- 
creased or Olminished Instantly* or the 
motion reverHed, without stopping the ma* 
chine or shiftiug: belts. Moreor lessdriv- 
ini; power can beapplted to the drill spindle. 
as the size of the drill or the nature of the 
worii may demand. 

W. F. & JNO. BARNES CO., 
1999 Rnby 8t.. Kockford, III. 




THE STEAM ENGINE; ITS PRINCI- 

ples, its development, its future and perfection.— A pa- 
per by E. N. Diclierson, giving an outline nt the history 
of the steam engine, and discussing the principles upon 
which it operates od which limit its capacity. With 2 
figures. Contained n Scientific American Supple- 
ment, No. t(S«. 4*".ce 10 cents. To be had at this 
office and from ail news Jealers. 



-^=-- JOHN GRLENWOOD&CO. 

ROCHESTER N,Y. 



A" 
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:W CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scikntific American Supplement, sent 
free of charge to any address. 

lYICNN ife CO., 361 ilroiidway. New VorlLo 




Excelsior Measuring Tapes, 
warranted U. S. standard, or 
steel, metallic line or linen, 
, greatvarietyof styles. Special 
tapes for all kinds of work in 
stock or made to order. Cata- 
logue of Tapes on application 




ABCHITECTHRM. BS 

Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either In the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other puhlio building of high 
or low cost, should procure a complete set of the Abchi- 
tects' and Builders' Edition of the Scientifio 
Amii:kicax. 

The information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of buildlnc;, with specifica- 
tion a.]d approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. H*rice, S'^.OO a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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VALUABLE BOOKS 

POD 

Sheet Metal Workers. 



The *<iheet [Vletn I Worker's Instructor for Zinc, 
Sheet Iron. Copper, and Tin Plate Workers, and others; 
Geometrical Problems; Practical and Simple Rules for 
describing the various Patterns. By Reuben H. Warn. 
Tin Plate Worker. Wltb BoUer Making, Mensuration 
of Surfaces and Solids, Rules for calculating tbe 
Weights of Different Figures of Iron and Steel, etc. 
Elaborately Illustrated. Svo !IS3.00 

A I'rat^tical WorkMhop Com panic n for Tin, 
Sheet Iron, and Copper Plate Workers. Containing 
Rules for describing various kinds of Patterns used by 
Tin, Sheet Iron, and Copper Plate Workers; Practical 
Geometry; Mensuration of Surfaces and Solids; Tables 
of Areasand Circumferences of Circles; Japans, Var- 
nishes, Lacquers. Cements. Compositions, etc. ByLe- 
roy J . Blinn. 100 Illustrations. 12ino S'i. 50 

Galvanized frnn Cornice Worker's IVIiiiiuiil, 
Containing instructions in laying out tbe different 
Miters, and making Patterns for all kinds of Plain and 
Circular Work. Also Tables of Weights, Areas, and 
Circumferences of Circles. By Cbas. A. Valle. Illus- 
trated by 21 plates. 4to S3.00 

tW The above or any of our Books sent by mail, free of 
postage, at the publication prices,to any address in the world. 

tW Our large Catalogue of Practical and Scientific 
Books, 86 pa^es, 8vo., and our other catalogues and circulars^ 
the whole covering every branch of Science as applied to the 
Arts, sent free and free of vostage to any one in any part of 
the world who will furnish us ivith his address, 

HENRY CAREY BAIRD A CO., 

Industrial Publisheks, Booksellers <!:Impobtbrs 
MIO Walnut !>t.. Fhiladelphia, Pa.. U.S. A. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Plitsburgh, Pa., 

Manufacturers of everytning needed for 
.A.Xt.^FEISX.A.n' '^XlXiXiS 

for either Gas, Oil, Water, or Mineral 

Tests. Boilers, Engines, Pipe, 

Cordage, I^rilling Tools, etc. 

Illustrated caialoRue, price 

lists and discount sheets 

on request. 





ICE-HOUSE AND COLD ROOM.— BY R 
G. Hatfield. With directions for constractlon. Four 
engravings. Contained in Soisntitio American 8up- 
I'LEAiBNT, 59* Price 10 cents. Tobehadat tills office 
and of all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by oontract to abv depth, from 6C 
to 9000 feet. We also manufacture 
and furnish evexythlng^ required 
to drill and complete sam& Port- 
able Horse Power and Mounted 
Bteam Drilling Machines for 100 to 
tmtt. Send 6 cents for Illustrated 
catalogue. Fierce Artesian 
and Oil Well Supply. Co.t 
80 Beaver Street. New York. 



NOTES ON ESSENTIAL OILS. — A 

valuable paper descriptive of a number of oils derived 
from plants, with their characteristics, tesis, etc. Con- 
tnined in Scikntipic American Supplembn t. No. 
73'2. Price X) cents. To be bad at this office and from 
all newsdealers. 



BiowRBiD Tradi Hake, 13,831. 



Blake's Belt StoA . 

■■Maiiiaiiig 




f athitkd Jplt 31, 



The Strongest, Cheapest, 
and Best Fastening for 
Leather and Rubber Belt- 
ing. Beware of poor im- 
itations. None genuine 
without this Trade Mark 
and PICTURE on the 
package. 

Greene, Tweed & Co. 

»3 Chambers St., 

New York. 



FOREIGN PATENTS 

THEIR COST REDUCED. 



Tbe expenses attending tne procuring of patents Id 
most foreign countries having been considerably re- 
duced tbe obHtacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting tbelrlnven- 
tions abroad. 

( : A N A l» .\ .—The cost of a patent In <:anada la even 
less than tbe cost of a United States patent, and the 
former includes tbe Provinces of Ontario, Quebec, New 
Brunswick, Nova 9cotia, British Columbia, and Mani- 
toba. 

Tbe number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadily increas- 
ing. 

KN<iiK \ ND.— The new English law, which went into 
torce on Jan. 1st. 1885, enab es parties to secure patents 
Id Great Britain on very moderate terms. ABrltlsb pa- 
tent includes England, Scotland, Wales, Ireland and tbe 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and hei 
goods are sent to every quarter of tbe globe. A good 
Invention Is likely to realize as much for the patentee 
111 Kngluno as his United States patent produces for 
him at home, and the email cost now renders It possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
jected as In the United states. 

OTHKU COUNTRIES.— Patents arealsoobtained 
on very reasonable terms in France. Belgium, Germany, 
Austria, Russia. Italy. Spain (the latter inclndes Caba 
ano dll the other Spanish Colonies), Brazil, British India 
Australia, and tbe other British Colonies. 

An experience of over FOBTT years has enabled the 
publishers of The Scientific Ambiuoax to establish 
competent and trustworthy agencies In all the principal 
foreign countries, and it has always been their aim to 
have tbe business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of tbe patent laws 
ot all countries, including the cost for each, and othe 
information usefui to persons contemplatmg the pro- 
curine of patents abroad, may be had on application to 
this office. 

miNN Ac I'O,. Editors and Proprietors of The Sci- 
KNTtPic AHEitiCAv. Cordially Invite all persons deslrtnu 
any information re ative to Patents, or tbe registry of 
trade-marks in this country or abroad, to call at their 
offices. 3G1 !?roadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address. MUNM dk CO.. 

Publishers and Patent Solicitors, 

381 Broadway, New Tork. 

BRANCH OPPICBS: No. 622 and (£24 K Street. PaOlflO 
Building, near 7th Street. Washington, D. C. 




Aome Autom&(io Sftfetj 



After being on the Market Five Years 

The "AC ME "still Leads! 

Sizes One, Two, Three, and Four Horse Power. Arranged for either Natdral Oas 
or Kerosene OH fire, as ordered. No extra insurance required on account of the oil flre. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, Brown'S Race, ROCHESTER. N. Y. 




A !^ub8iitute for Cuiil or Coke. 100 Gallons of Oil aKaioBt it.'UlO Pounds ofConl. 

A SYSTEM FOR BURNING CRUDE PETROLEUM. 

The best practical results obtained by tbe manufacturers of Steel, Drop Forgings. Brass Works, 
Bolt and Nut Works, and many other branches of commercial product. 
We invite proposals and will dive estimates for the alteration or construction of works under our 
system. THE SSTANDAKD OIL. FUEL BURNER CO., Fort Plain, M. V. 



1 > VI''. N TOR*! — We make anything you want trum a 
■ Screw to Complete Working Model. Inventions per- 
fecicd, details worked out, drawings made. Repairs. 
Circulars sent. Bmail private workshops fitted with 
lathes and complete outfits of tools to le[ by the hour, 
day, or week, to inventors for experimenting. 

A. J. WEED & CO.. lOfl Liberty Street, New York. 




EVEN THE BROWIES MAIE PHOTOGRAPHS 

we MAKE ALL KINDS OF 

PHOiOGeilPHIC OUTFITS FOR AMATEyeS. 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST., ROCHESTER, N. Y. 



IJOrSE FLIES!— Parties wiBhlnst to hanaie Patent 
** No. o22.2(j8, will find satistactory lenns by addressing 
E, Sol. Am. Office, or X V X, Minneapolis, Minn. 



S cientific Book Qatajogue 



RECENTLY PUUIJ8HKD. 

Our new catalogue containing over 100 pages, includ- 
ln(? works on more than fifty dltTerent subjects. Will be 
mailed tree to any address on application. 

MUNN ik CO., Publishers Scientific American, 
301 Ut'oadwiiy* New York. 




KEEP COOL! 

CliARK'S 

Light - Running Ventilating 

Adapted f or YentilatinK and Dry- 
ing of every description. 
Catalogue free. 
GEO. P. CLARK, 

Box L, Windsor Locks,Gonn. 
Jas. Goldsmith, ARent, 744 B'way, New York. 




lATCilTO Wanted, Hieh Grade Novelty 

fn I tn 1 iVi Patents of general utility, Busceptf- 
ble of large development for cash or rovalty. 
H. L. KEA\iER, fs Auditorium Building, Chicago. 




IMPROVED SURFACE GAUGE. 

Try and Center Squares, Standard 
Steel Rules, Steel Caliper Rules, 
Universal Bevels. Bevel Protractors, 
Depth Gauges. Screw Pitch and Cen- 
Tre Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring 
Calipers, Hardened Straight Edges, 
etc. 

II^~ Illustrated Catalogue and Price 
List free. 



Standard Tool Co.. 



Athol, Mass. 



The Refuse Slate Brick Machine. 

The machine which has been invented to make brick 
out of reluse slate has nttracted wide attention. It Is 
now worbiDK at Phillipsburjj, N. J., and was invented by 
William L. Gregg, 413 Walnut St., Philadelphia, who has 
organized a company to develop it. For further infor- 
mation, address TfiE GREGG MFG. CO., 413 
Wuliiut Atreet, Philailelphta, Pa. 



$BmASSES,BINOCULAR ANO ASTRONOMICAL 

.^TELESCOPES 

O^ERA.MARlNE.ANg>-AFULL LINE OF* 



TO URIST C LASS ES 

BAROMETERS Sc 

: THERMOM ETERS J 

SEND FOR ^ 

ILLUSTRATED 
CATALOGUE. ' 



PH0T0GRAPHK 

APPARATUS INCLUDING 

KODAKS &HAWKEYE. 

L.MANASSE, 

88 MADISON $T CHICAGO ILL: 



CRANE'S PERFECT WATER COLOR niEDIvni. 

This Medium makes all colors flow freely, adds to their brilliancy, makes 
them less sensitive to liKbt, fastens tbe first wusti against disturbance in re^ 
toucbing, makes colors adbere better to tbe paper, iind the paper needs no pre. 
vious wetting. For Arcbitects and Artists. By mail, 25 cents. 
Manufactured by The Frederick Crane Chemical Co., Short Hills, N. J. 



HARRISON CONVEYOR! 

'^"""^^ Ha^SSn^ Grain, Coal, Sand, Clayjan B.rk, Cinders, Ores, Seeds,&c. 

a?S^.| BORDEN, SELLECK & CO., UalS-'r^rs J Chicago, IIL 



THE "FISHKILL" CORLISS ENGINE 

COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

Fishklll Landing IWachlne Co., Fishkill-oirHudson, N. Y. 



GOMPLETE. Steam pUMP 

10 Sizes from -7 to 575^^ 



:VANDuZEN&nFf 



Zf_! fed GlNClNn^ 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSIIORO, FA., Builders of High Class 
Steam Entwines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



ELECTROMOTOR. SIMPLE. HOW TO 

make. By G -M. Hopkins.— Description of asmall electro 
motor deviaed and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
with 11 figures. Contained in ticiENTiFic American 
SuPFLKMKNT. No. 041. I'rice 10 cents. To be bad at 
thlB oflice and from all newsdealers. 



WHAT Uncle Sam and Annt Colombia think, etc., of 
i C U I II CTD II B^<^ Seattle Its Metropolis. Address 
AOnillD I UllEsheImaii,LleweUjii&Co.,SeBttle,Wuh. 



f A Garden city, MISSOULA. 

' ^ Rajlroad and manuracturinff 
■ 3£ centre, tine water power, rich 
J agricultural lauds, mines, lumber, etc. ** BluoalK 
- lUnstrsted," a beautiful book, sent free upon 
application to ]VcCONNE:I<I<, COOK &: CO., 

BeBl BBUte and FloBoelftl A^dU, MISSOULA, HIUXTAXA. 



P""'J?i?»«"^«"FlLE 

The Eocb Patent File, for preserving newspapers. Mag- 
azines, and pamnhlets, has been recently improved and 
price reduced, snbscrlbera to the Scikntific Amkki- 
CAN and SciENTiiric American- Supplou NTcan be 
supplied for the low price of $1.50 by mail, or SL2s at the 
office of this paper, Heayr bo^rd Pidea ; inscrtptlOD 
*' SCIENTIFIC AMERICAN" in Kilt. Necessary for 
every one who wishes to preserve the paper. Address 
MVfi N dt CO.. Publishers Soientific ahkrican. 




iheyoudeif? 

Deafness Dvercome! 

BY THE 

MIGRO-tUOIPHONE. 

FOR USE AT HOME, IN 
CHURCH, THEATRES, Ac. 

Trial of instruments, Consul- 
tation at Office, Illustrated 

Book of Evidence Free, 
Caii upon or address the 

MIGRO-tUDIPHONE CO. 

1286 BROADWAY, N. Y. 



THE PROPELLING MACHINERY OF 

War Vessels.— A paper by H.J.Oram, Engineer R. N., 
of the Controller of the Navy's Department, etc. A 
descripttonof the most important rif tne recent changes 
that have taken place in marine etigineering, and a dis- 
cussion of other matters of interest, in connection, 
principally, with the propelling machinery of modern 
warships. Contained in Scientific American Sitp- 
PLEHKNT, No. 6!I3. Price 10 cents. To be had at this 
office and from all newsdealers. 



;*%-DIVmGi APPARATUS - 

;f : AND' FIRE DEPARTMENT SUPPLIES 
"•-.^'A. J. MORSE 4 SON WO CONSRESS STBOSTON 




SATE MONET. Betoreyoa tmy a 

BICYCLE or TYPEWRITER, 

Send to A. W, GUMP & CO., Datton, Omo, 

for prices. New Bicycles at reduced pricen, 
and 400 second'hand ones. BICTCLkS, Qttnb 
and TirPE-WKITERS taken in EXCHANGE. 



TYPEWRITERS. 

Largest like est b ishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice Blven on all makes. M»- 
chi es sold on monthly payments. Any Instru- 
ment manufactured shipped/privllegeto exami ne. 
EXCHANGING A SPECIAL'rr. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

T YPEWEITE S ) 70 Broadway, New York. 
SBAUaUABTEBS, S 1** ^^ S*"« ^'- Chicago. 



RING PACKING. 

. r; ■lA,,^^ (T-.r^ ■p^:el ■■■-- H.;GH SFEED ENGINf^ 

LftR^TD ERIE RUBBER CO ERIE P* U.S.A. 



IGE and REFRIGERATING MACHINES 

The Pictet Artificial ice Company (Limited), Room 6, Coal & Iron Exchange, New Yorlc. 



NOW READY. 



E xperimental ^ ciei^ce, 




By Geo, M. Hopkins. 

740 Pages. 680 Illustrations, 



PRICE, by mall, postpaid. 



S4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



MUNN & CO., Publishers, 

361 Broadway, New York. 



Gates Cornish Rolls Pulverizer 



Simple, Diirnble, Compact, Dustless, 

and a finished product direct 

'•'- from the machinciii. 

The best Ore Granulator lor leach- 

inff and concentration. 

MANUFACTURE ALSO 

Gates Rock and Ore Breakers 

Address for Cataloeues 

GATE8 IRON WORKS, 

50 C !^o. Clinton St., Clilcaso. 

215 Franklin St., Boston, Mass. 




USEFUL BOOKS. 

Manufacturers, AKnculturisis, Chemists, Kngineers. Me- 
chanics, Builders, men of leisure, and profeRSional 
men, of all classes, need good boolcs in tbe line of 
their respective callings. Our post office department 
permits the transmission uf books through the mailti 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
difTerent subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to tbeiu. Address, 
nUNN (Sc i;0.. 361 liroadway. New York. 



..JNERAL 

Wool 



AS A LINING 

in WALLS and FLOORS for pre- 
venting escape of warmth and 
the deadenint; of same. Sample 
FRBK. Western Iflinenil 
Wool Co., Cleveland* Ohio. 



MACHINERY. 
E. &,B. HOLMES 

_ BUPFALO, N. Y. 

ALSO A PULL LINE OF WoOD WORKING MACHINERY. 



WATER-TDBE BOILERS FOR WAR- 

Shipa.— A paper by J. I. ThornYoroft, describinfc his sys- 
tem of tubular steam generator, and discussing its qual- 
ities and its applicability to ships of war. With 3 figures. 
Contained in x ikntific Amkhican Supplement, No. 
701 . Price 10 cents. To be had at this ofBoe and from 
all newsdealers. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES aid ELEVATORS 



i'ROVll)KN<;K. It. I. 




PATENT DRIKL CHUCK, 

for holding either Straight, Taper, 
or Square shnnk t'lols. Rend for 
catalogue to Standard Tool Co., 
Cleveland, O.. Manufacturers of 
Twist Drills. Taps, Reamers, Mill- 
ing Cutters, Chucks & Special Tools. 



UlAUTPn —Hardware and House furnishing 
•WHR I CUt Specialties. To buy or manufacture. 



Forsyth Bros. & Co., 



■7(1 So. Canal St., Chicago, HI. 



Uf AMTPn I— To correspond with an ingenious 
VTHH I CU M worker in springs, to assist in perfect- 
inga new invention. Mu>tbe skillful. Address LOCK 
BOX 180, New Orleans P. C, La. 



The g cieniific A merican 

"PUBLICATIONS^FOR I890! 

The prices of the difiTerent publications in the United 
States, Canada, and Mexico are as follows: 

RATK« BY" MAIL. 
Tbe Scientific American (weekly one year . %AXh 
The Scientific American Supplement (weekly), one 

year 5.00 

Tbe Scientific American, Spanish Edition (monthly) 

one year 3.00 

The Scientific American, A rchitects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
Tbe Scientific American and Architects and Build- 
ers Edition, b.OO 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Pr&portvmaU Bates for Sia: Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN dt CO., 361 Broadway, New York. 



WORKING MODELS &. LIGHT lYlACHlNERY. INVENTIONS DEVELOPED. Send for Model Circular. Jonns Bros. E Co., Cm ti. 0. 
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"^fC^Pcrtiscincnts. 



Inside Paire. each insertion - . . 75 cents a line. 
Itack I'aKe, ench insertion • - - $1.U0 a line. 

The above are charges per agate hne- about eight 
words per line. I'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
Dient, as the letter press. Advertisements must be 
received at publication office asearly as Thursday morn- 
ing to appear in next issue. 



*017E STAB HACE SAW WILL DO AS UUCE , 
WOEI AS FIVE or ANT OTEEB riWD.— il,^. 



Victor Bicycles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 
VICTORS ARE BEST I 

Send for catalogue. 

Overmaa Wheel Co., Makers, 

Chicopee Fnlls, IVlass. 



THE COP Y ING PAD.— HO W TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Supplkment, No. 
43>>. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




LEFFEL ^^TER 



TUW\Hi 



WHEELS 

Machine-Molded Gearing. 

DRIVING PLANT FOK CABLE RAILWAYS 

Shafting, Pulleys, and Hangers. 

,11 ixers and General Outfit for Fei'tillzet' Works 

N. B. — Speci.ll attention given to Heavy Qearin^:. 
Facilities for tlie heaviest class of work. 

Robt. Poole & Son Co., Baltimore, Md. 

OTTO GA^fNCINES. 

Over rj^c>,000 fSold. 

Horizontal Otto Gas Engines. 

Vertical Otto.... Gas Engines. 

Twin Cylinder., Otto Gas Engines. 

Combined otto., j Gas Engines 

Co-b'^^O Otto., j Gas Bngip^es^ 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 




Nen' York Asencyt 

18 Vesey Sireet. 

ON GAS ENGINES. — A VALUABLE 

gaper by E. Dehimare-Debouttevllle, touching upon the 
istory of gas motors in general, and describing in de- 
tail the " Simplex'' en gine Invented by the author and 
Mr. Malandin. With23flgures. Contained in Scikntipic 
Amkuican b^uppLEMENT. No8. 713 and 716. Price lO 
cents each. To be bad at this office and from all news- 
dealers. 




2to«H.P. The MOTOR of M mTORL 

Can be used Any Place, to do Any 
Work, and by Any One, No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power, t or circulars, etc., address 

Econom,, Keiiabiiiiy, Charter Gas Engine Co. 

Siniplicitr, Safetj. P.O. Box 148. Hterlinij:, III. 

THE PHONOGRAPH.— A DETAILED 

description of the new ana improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 633. Price 10 cents. To be had at this 
office and from all newsdealers. 

NEW KODAKS 

You press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For Bale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, N. Y. 





PATENTS! 

MESSKS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine i mprovements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
?.cperience. and now have unequaled f<icUiti€8 for the 
preparation of Patent Drawings, Specifications, and the 

§rusecution of A ppiicatic-ns for Patents in the United 
tates.C'anada.and h oreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements ol Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, /ree o/ charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of becuring 
patents in all the principal countries of the world. 
mUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH 0KF1CB3.-N0. 622 and 624 F Street, Pa- 
Citlr r.ulldfnK. near 1th Htreet. Waahlncrr^n. T>. C. 





$85 uoveW Diamond Safety $85 

Diamond Frame. Steel Drop Forfeings, Steel Tubing, Adjustable Ball Bearings to all Run- 
ning Parts, including Pedals. Suspension Saddle. Finest material 
money can buy. Finished in enamel and nickel. 

Strictly high grade in every particular. No better machine made at any price. 

BICYCLE CATALOGUE FREE. 

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 



THE GREAT IMPROVEMENT IN 

ROOFING 

We are now ready to supply the product of entire- 
ly new machinery and processes just completed, by 
aid of which we not only have greatly improved 
the strength and durability of our well-known 
ArtBKS'l'OS ROOFINU, but have also secured 
a degree of uniformity never before attained in any 
similar fabric. VVe offer this as the pehfkcted 
form of the portable Rooting which we have manu- 
factured with continued improvements during the 
past thirty years, and as the most desirable Rooting 
for general purposes. 

The important features of our recent Improve- 
ments, for which patents have been allowed and 
others applied for in this Country and in Europe, 
are described in our new circular, which, with sam- 
ples, will be sent free by mail. 

Our Asbestos Roofing is now in use upon Fac- 
tories, Foundries, Cotton Gins, Chemical Works, 
Railroad Bridges, Cars, Steamboat Decks, etc., in 
all parts of the world. 

It is supplied ready for use, in rolls containing 
200 square feet, and weighs, with Asbestos Roof 
Coatinp:, ready for shipment, about 85 pounds to 
lOll square feet. 

It is adapted for steep or flat roofs In all climates, 
and can be readily applied by unskilled workmen. 

|^~ There are inferior imitations of our Asbestos 
Roofing. Purchasers are cautioned. 

Exclusive sale of our Improved Asbestos 
RooPiMG will be given to reliable dealers in im- 
portant towns where we have not already made 
arrangements. 

H.W.JOHNS MANUFACTURING CO. 

SOLE MANTJFACTITRERS OF 

H. W. Johns' Fire and Water Proof Asbestos 

e^heathinffi BuildiuK Felt» etc. Asbestos 

Boiler CoTerine:s, Steam PackiuKS, 

Fire-Proof Paints* etc. 

Samples and Descriptive Price List Free by MaiU 

87 Maiden Lanq, Nev^York. 

CHICAGO. PHILADELFHI.\. BOSTON. 



JENKINS STANDARD PACKING I 

JENKINS BlUI.-i., 71 John St., N. Y.; 105 Milk St., 
Boston.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago 




''COLUMBIAS'' 

HIGHES T CRAP E ONLY. 

CataloKne Free. 

POPE MFG. CO. BRANCH houses: 

VI b nil w. WW. 12 Warren St„ NEW YORE. 

77 FrankllnSt., BOSTON. 291 witash Ave., omoAOO. 




Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston, New York, Chicago. 



Uf nPtflllC liannCI S i^aa Experimental 

WUnlVlRa IwlUUCLO Machinery, metal 
or wood, made to order by Mason & Rauch, successors 
to J. F. Werner, « & 49 Centre Street. New York. 
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TIS ELEVATORS 



THE STANDARD OF THE WORLD 

For all kinds of PA8SENGER and FREIGHT 
Elevator Hervice. 

OTIS BROTHERS & CO. 



General Offices, 



NEW YORK. 



GRAVESi 



[LEVATORS. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tisiOK medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It trues into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. Tliis he has when he 
advertises in the Scientific American. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC American, when 
selecting a list of publications in wmea yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason taat toe agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress jnUNN dt CO., PubliHhers, 

Jtil Broadway, ^ew York. 



CARY&MOENCO.,^ 






TxaiB 



ESTABLISHED 1846. 

The noBt Popaiat Stieutifie Paper in the World. 

OnlySS.UUaVear, InclttdlnacFoMase. Weekly. 
32 Numbers a Year. 




arl5t.c-Elm5i 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy testa show 

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 

for pipes and into sheets and rolls for large surfaces. Send for Samples. 

AsbentoB Boiler CoveriDfrs, s^teiiiii PackluffSi Asbestos Cloth, Asbeatos 

Bulldinfc I'npei*, etc. 
THE CHALIUEIiS-SPENCE CO., 59 and 61 Liberty St., New York. 

Branches:— Philadelphia, Chicago, Pittsburgh, Boston. 



CUTLER desk: 



BEST IN THE WORLD 

A . C UV L E R & SON, 

aUFFALO, N.Y.. U.S. A 



THE BEST LIME KILN KNOWN 

or no pay. C. D. PAGE, Rocheater, N. K. 



INSULATED^AIR COVERIliuS 

OILERSllRU''*' 



Shields &BRDWN Co. 




95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Grraham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



i ERFECTLY UNIFORM y EED ! 



■ Apply for information to 

I T. M. FOOTE REGULATOR CO., 

53 Devonshire Street, Boston, Mass. 

BASE BALL. — A DESCRIPTION OF 

the Kreat national game of the United States, by an 
EnKlish writer, Jno. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in Sci- 
entific AMERICAN Supplement, No. 693. Price 
10 cents. To be. had at this office and from all news- 
dealers. 




This widely circulated and splendidly Illustrated 
paper is published weelily. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Alachinery, 
New [nrentions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy, Pdotography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms or Subscription.— One copy of the Scien- 
tific A\iEaiCAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber iu the United States, 
Canada or Mexico, on receipt of three dolliirs by the 
publishers; six months, $1.50; three months, $1.0U. 

Clubii.— Special rates for several names, and to Post 
M asters. Write for particulars. 

The Bofpst way to remit is by Postal Order. Draft, or 
Express ]koney Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay* 
able to 

XviE"Cr^T3iT <Sb CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This Is a separate and distinct publication from 
Thk SciKNTiFio American, but Is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The SciicNTiFic American ST7I'PLkmi!:nt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Qeclogy, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neeri ng , Steam and Railway Engineering, Mining, 
Ship Building, Maiine Engineering, PhotogTiiphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast^amount of f resh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Suppi,ement. 

Price for the SupI'i.ement for the United States and 
Canada. $5.U0 a year, or one copy of the SciENTiFrc Am- 
EuiCAN and one copy of the Supplkmicnt, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

itlUNN «&; <Jo., 3t>l Broadway. N. V.. 
Publishers Scibntlfio Ameukan. 



CHEMICAL ICE MACHINES 

Steam and Belt Machines to make 70U Founds 
Ice in Tweniy-Tour Hours. 

Foot West 13ih St., New York. 



7m'' I Coal'-'-Ore Sepa'patoi 
■ fK' ': I . ■' JIGS &5TAMP BATTERIES-A.....c,MiLLlNGiMININC MACHINERY,---"-. 
^5 JT^HARRINGTON &KING PERFOR/VTING (5 .CHICAGO. 



riBW YURK OFFICE, AM PBARL bTKBET. 




BOCK BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15, 1858, to- 
KOther with New and Valuable Improvsments, for which Letters Patent weregranted 
May llthand July 20th, 1880, to Mr. 8. L. Marsden. All Crushers supplied by us are constructed 
under these patents. 

FARKEi. FOUNDRY tie MACHINE CO., Mfinufactiirers, ANSONIA, CONN. 
COPEliAND dt BACONi AffeoU, NEW YORK and i*Hlt.AUEI^I>HIA. 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition Is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture* rich- 
ly adorned with elegant plates in colors, and with other 
fl.ne engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city iind country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lnrueat Cliculaiion of any 
Archiiectural publication In the world. Sold by all 
newsdealers. 12.50 a year. Remit to 

MUNN & CO., Publishers, 

361 BroadAvay, New York. 
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